ENGINEERING NEWS 


A Journat or Civit, MecnanicaL, MINING AND ELECTRICAL ENGINEERING 


Vol. 1’. No. 26, New York, June 30, 1904. 
Page Page 
LEADING ‘ICLES: Streets and Street Railways in St. Louis (illustrated) ...... err meee 620 
The M Duplex Compound Locomotive; Baltimore & Ohio Ry. (illustrated). 605 Concrete and Pudd’e Core Walls for Reservoir Embankments (illustrated)...... 621 
High-7 a Transmission Meeting of the American Institute of Electrical En- Pneumatic Stone Dressing Machines at the Wachusett Dam, Clinton, Mass. 

The U Pag Passenger Car Construction (illustrated). Wm. Forsyth, Water-Waste Prevention in Great Britain (Editorial Correspondence)......... 622 
ee ts . ! n use in Englan s . Geo. son, M. st. 
Prev Against Fire on Underground Railways in Great Britain.......... #11 ENGINEERING NEWS OF THE 611 

The U Steel Scrap in the Foundry. W. G. Scott 611 


EDITORIAL COMMENT —Stee' Frames for Passenger Cars——Firenroof Construc- 


speci® \ons for Cast-Iron Wheels for 60.000, 80,000 and 100000-Ib. Cars 614 tion for the Municipal Ferryboats to Staten Island——English and American 
ache Practice in Refuce Disnosal Some Advantages in Not Separating Ashes 
Conerete Steel Stairway Construction for the New York Rapid Transit Ry. and Garbage——Good Work in Standardizing Specifications——The Distr!- 
Supr’orentary Certrifugal Pumping Plant for the Water-Works of La Salle, « 
19 LETTERS TO THE ENTTOR —Methods of Finishing Concrete Surfaces: J. H. G. 
tieatt or Cement Submitted to the American Society for Testing Ma- Wolf——Distribution of Stress in Riveted Joints (illustrated): W. H. Bough- 


THE MALLET DUPLEX COMPOUND LOCOMOTIVE ; 
BALTIMORE & OHIO RY. 


With the rapid introduction and developrnent cf 
heavy locomotives within the past few years, 
the record of being “the heaviest locomotive in the 
world” has been held by a number of engines, 
each in turn relinquishing it to a new comer. The 
record is now held by the remarkable locomotive 
recently completed for the Baltimore & Ohio R 
R., with a weight of 334,500 Ibs. carried on twelve 
driving wheels, arranged in two independent 
groups. While the record now goes to an Eastern 
railway, it has for a long time been he!d by the 
Atchison. Topeka & Santa Fe Ry., which can 
still flatter itself that while it no longer runs the 
one heaviest engine on record, it does own nearly 
100 engines of different types which have at dif- 
ferent times held this record. A comparison of a 
number of engines with weights of over 200.000 
lbs. on the driving wheels is given in the accom- 


pared with heavy engines of ordinary construc- 
tion. A review of the table will show that fa 
heating surface the Baltimore & Ohio Ry. en- 
gine is closely approached by two classes of en- 
gines of the Atchison, Topeka & Santa Fe Ry., 
while its grate area is exceeded by the Lehigh 
Valley Ry. engine, and its average weight per 
driving axle is slightly exceeded by the Bessem2r 
& Lake Erie Ry. engine. 

The new Baltimore & Ohio Ry. engine is of "he 
duplex compound type invented by Mr. A. Mallet, 
of Paris, who was also the first to introduce com- 
pound locomotives into practical service, as was 
explained in our issue of April 17, 1890. In his 
duplex compound system, the principle consists 
in applying the power to a number of axles, but 
dividing these axles into two groups, one of 
which is carriei by a truck frame, and each of 
which has its own motive power. In this way 
the maximum adhesion is obtained with a short 
rigid wheelbase and a great flexibility, which are 


ing wheels 48 ins. diameter, and cylinders 15 x 28 
ins. and 24 x 28 ins. Its weight was 190.000 Ibs. 
The little engines of this type which operated 
the intramural railway (23%4 ins. gage) at the 
Paris Exhibition of 1889 were tank engines of 
11.3 tons weight, having cylinders 7% x 10% ins., 
and 11 x 10% ins., with eight driving wheels 23°4 
ins. diameter. They were at that time hardly 
less remarkable engines than is the huge 167-ton 
engine which the Baltimore & Ohio Ry. has in- 
stalled at the St. Louis exhibition of 1904, and a 
view of which is shown in Fig. 1. 

The main frames, in which are grouped the 
three rear axles, are,26 ft. 5% ins. long, placed 
under the fir2box and rear end of the hoiler. The 
truck frames, in which are grouped the three 
front axles are 21 ft. 8% ins. long, and the smoke- 
box and front end of the boiler are sunported on 
the truck by two saddl s with sliding surfaces. 
The truck, as already explained, swings from a 
hinge joint at the back, and its swing is con- 


FIG. 1. 


J. E. Muhlfeld, General Superintendent of Motive Power. 


panying table, and it will be noted that the lat- 
est engine holds its record by no small margin, 
having about 100,000 Ibs. greater weight on its 
drivers than has the next largest engine of ordi- 
nary type. For the sake of comparison of weights 
we include the Shay geared engine of the El Paso 
& Northeastern Ry., but the total weight of 291,- 
000 Ibs, includes the loaded tender, as the ten- 
der wheels are also utilized as drivers; the weight 
of the tender varies from 62,500 tons empty to 
130,000 Tbs. with full load. Except for mere total 
welght, therefore, this engine is hardly to be com- 


very important features enabling engines of ex- 
ceptional weight and power to be used on lines 
having numerous and sharp curves. In some cases 
truck wheels are used, but in the engine under 
consideration all the wheels are driving wheels. 
The steam truck swings from a vertical hinge at 
the back of the frame. In our igsues vf Sept. 1, 
1888, and June 1, 1889, we described two of Mr. 
Mallet’s miniature duplex compound engines and 
in our issue of Aug. 15, 1891, we illustrated a 
large engine of this type for the St. Gothard Py. 
This latter was a tank engine, with twelve d-iv- 


FOUR-CYLINDER DUPLEX COMPOUND LOCOMOTIVE (MALLET SYSTEM); BALTIMORE & OHIO RY. 
American Locomotive Co., Schenectady, N. Y., Builders. 


trolled by springs and links attached to th holler 
and frame sections of these saddles. 

All the cylinders are outside the frames, and 
drive the rear axles of their respective groups. 
The high-pressure cylinders are at the front end 
of the main frames, about midway of the boiler 
barrel, taking steam from pipes which enter the 
sides of the dome and extend down to the cylin- 
ders, as shown in the cross-section, Fig. 2. The 
high-pressure exhaust passages connect with a 
9-in. receiver pipe which is on the center line of 
the engine and extends forward to a forked con- 


Railway El P. & N.E. 
Comp ‘Simpl 
Cylinders, diameter, { (3, vert.) 
Cylinders, stroke 17 
Driving wheels ....... 40 
Weight on drivers, Ibs. . 290 000 
total £00 
40,000* 
F rebo 8x4 
cating surface, tubes, eq. ft... 5,366 18 


Heating surface, total, sq. ft... 
Tate area, sq. ft, 


“Average, 40,000 Ibs. per axle under engine; 82,500 Ibs. per axle under tender (with full load); engine and tender axles are all drivers 


DIMENSIONS OF HEAVY FREIGHT LOCOMOTIVES. 


Top. & Santa 
2—10—2 2—10—0 2—10—0 2—8—2 
Tand.comp. Tand.comp. Tand.comp. Vauc. comp 
19 and 19 and 82 1T% and 18 and 30 
32 82 34 32 
57 57 57 57 
287,240 267,200 259,200 260,000 
oven 
x x x x 
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Bess. & L.E. Union. Leh. Valley. N.Y. Cent. 
2—R_) 2—R—) 
Sirvle. Simnle. Vauc. comp. Tand. comp. 
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82 380 

56 54 55 51 
225,000 000 201.000 
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nection with the steam passages of the low-pres- 
sure cylinders. ‘This pipe, shown in Fig. 3, has 
a ball joint at the rear end, and is built up in 
sections, with flexible joints, so as to accommodate 
itself to the motion of the truck. The sections are 
of lap-welded pipe with solid welded flanges, the 
faces of the flanges recessed to form taper seats 
for cast-iron rings. The bearing faces of the 


Radial Stays 
in Rows, mar! 


loaded 100,000-lb. steel cars, at a speed of ten 
miles per hour under fair weather and rail condi- 
tions, with the engine working compound. The 
tractive power of the engine is a little less than 
70,000 Ibs. when working compound, and a Lttle 
in excess of 84,000 Ibs. when working simple. 
The weight of the two 100% consolidation loco- 
motives now used in this service (classed as 
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FIG. 2. CROSS-SECTIONS OF MALLET DUPLEX COMPOUND LOCOMOTIVE FOR BALTIMORE & 


OHIO 


seats and rings are ground to a circular form 
to allow for the bending movement of the pipe. 
The low-pressure exhaust Is led to the smokebox 
by a similar pipe with flexible connections. Each 
cylinder has its own valve and valve gear, 10-in. 
piston valves being used for the high-pressure, and 
double-ported Allan-Richardson slide valves for 
the low-pressure cylinders. The cylinder castings 
and the valves are shown in Figs. 4, 5 and 6. 
The valve gears are all of the Walschaert type, 
operated from return cranks on the main crank 
pins. They are all controlled from a single re- 
versing lever, so that the cut-off of the high and 
low-pressure cylinders cannot be varied indepen- 
dently. The engineman’s reversing lever operates 
the, valves of a compressed air cylinder which 
operates the main reversing lever. The reach 
rod is connected to two bell-crank levers attached 
to the boiler, from which extend rods to the valve 
levers. The link radius is 52 ins. 

The boiler is the largest locomotive boiler ever 
built, 6 ft. 10 ins. diameter inside at the smallest 
ring. Owing to its great size and height, it al- 
lows no room for a wagon top. 

The Mallet locomotive is intended for service on 
the division between Cumberland and Connells- 
ville, Pa., 93 miles. The heaviest grade on this 
division is known as the Sand Patch grade, from 
Blue Lick Creek to Sand Patch, being a 1% grade 
with a maximum length of 6.5 miles and sharpest 
curve of 7°. There is another grade of 1% from 
Confluence to Brooks Tunnel, which is 3.9 miles 
long. The grades throughout the rest of the d vi- 
sion, omitting the 1% grades, vary from 0.227% 
to 0.682%. The sharpest curve is 9° just outside 
the Brooks Tunnel. The weight of train «that the 
Mallet locomotive is supposed to take up the 
1% grade will be about 2,200 tons, in a train of 


R. R. 


100% engines), in working order, including ten- 
ders, would be 673,000 Ibs. The weight of the 
Mallet locomotive (which is classed as a 170% 
engine) in working order with tender, is 479 50u 
Ibs., or about 193,500 Ibs. less than the comb’ned 
weight of the two consolidation locomotives. The 
tractive power of the two latter is about 79376. 
The weight of train that the Mallet engine and one 
consolidation locomotive are supposed to take up 
the 1% grade is 3,212 tons, contained in loaded 
steel cars of 100,000 lbs. capacity. The weight of 
trains now taken up by the two consolidation lo- 
comotives is 2,025 tons in similar cars, The pres- 


FIG. 3. 


ent consolidation. locomotives have cylinders 22 x 
28 ins.; driving wheels 56 ins. diam., and we gh 
193,500 Ibs., with 173,000 lbs. on the drivers. Their 
boiler pressure is, 205 Ibs. 

The idea of introducing this type of locomotive 
originated with Mr. L. F. Loree, M. Am. Soc. C. 
E., when President of the Baltimore & Ohio R. R. 
The general and detailed design, specifications, 
etc., were worked up jointly by the builders and 
the Motive Power Department of the railway, un- 
der the supervision of Mr. J. E. Muhifeld, Gen- 


eral Superintendent of Motive Po» ia 
O. R R. The engine was built , Wood. 
the American Locomotive Co., 4: 


a 


N. Y., and is a prominent featy: a 
in the Transportation Department Pe. 
Exhibition. 
The general dimensions of the . ; 
below in our standard form: a 


Dimensions of Four-Cylinder Duplex 
Motive; Baltimore & Oh 
DRIVING WHEELS ......... 


WHEELBASE: Sit 
Driving (each group) 
Total engine 
Tender 


Ratio of area of h.-p. to 1.-p. piston. x 


VALVE GEAR: Type............... 
Ports, steam. -h.-p., 1% x 23% ins 
orts, exhaust ..h.-p., 1% x 23% ins’: 
Bridges, width BX ins 


Lead in full gear............ h.-p., hie 
Barrel, diameter inside smallest ring. . Wine 


Barrel, diameter inside largest ring......_ 7 


Working steam pressure. ..........., 
FIREBOX: Type 
Length, inside 
Width, inside 
Depth at front 
Depth at back 


Crown plate....... 7-18-in.; tube plate.... 
Water ‘spaces, width: Front,6 ins.; back and cides.5 ins. 


; No. 11 gage 


436 


HEATING SURFACE AND GRATE AREA: 
Heating surface, (interior area)... .. 
‘ r 


MISCELLANEOUS: 


Exhaust nozzle (single), diameter........ in 
Smokestack, diameter 


height above smokebox ....... 

height above rail ............ 
Capacity of tender tank ................... 7.000 galls 
Capacity of coal SPOCe 13 tons 


HIGH TENSION TRANSMISSION MEETING OF THE 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 


In March, 1903, a special meeting of the Ameri- 
can Institute of Electrical Engineers was held to 
discuss subjects relative to high-tension trans- 
mission. Other similar meetings have since been 
held, and the fourth of these was held in Chicago 
on June 21 and 22, 1904. It was arranged by the 


§ 

s 


FLEXIBLE RECEIVER PIPE. 


Transmission Committee of the Institute. a:sisted 
by the Chicago branch, and was presided v’' by 
the President of the Institute, Mr. B. J. Arnold. 
The meeting was very well attended. 

At the morning session on June 21, Mr. F. 0. 
Blackwell (New York, N. Y.) read a parr of 


“Long Spans for Transmission Lines,” adyocating 
the support of such line on high meta! | wers 
spaced 500 ts 1,000 ft. apart. This was { ow-d 
by one on “The Protection of Cables fro: Ares 
Due to the Failure of Adjacent Cables,” | Mr? 


Engine 1 tend 
ray =n and tender ......... 
4 ng} Length over engine and tender 
WEIGHT IN WORKING ORDER 
as = On driving wheels .......... 
Size of h.-p....20 x 32 ins.: size of 
| 
mot 
Smokebox tube plate ......... 
Horizontal seams (butt) ........ 
070 Distance tube sheet to center of ) 
| } A IZ lo jlo ft. ¢ 
‘Receiver Lp. \ 6" 6 
ae Pipe C | Guides | Back and side plates .............. 
= = 4 
ee Diameter, outside .............. 2 
| Length over tube plates..... ....... 
it 
: 
4% 
3 
i 
pA Semicircvlar 
Be Distance Pieces -Brass 
af 
Ss 
yrs 
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w. Gc n (Chicago Edison Co.). Some ex- 
tracts fr are given below: 
sCTION OF ELECTRIC CABLES, 
» of a large number of ducts is not a de- 
Two independent lines will cost consider- 
." oe . a single line of the same capacity, but 
ig an insurance against future trouble. 


L.p. 
Cylinder 


of 


FIG. 4. CYLINDER CASTINGS. 


On account of the large amount of energy carried by 
high-pressure cables their protection is of the utmost im- 
portance. High-pressure transmission cables operate 
usually at from 5,000 to 15,000 volts ahd are nearly always 
three-conductor cables. It will generally be found, how- 
ever, that protection is needed more from burn-outs on 
low-pressure cables than from those on high-pressure 
ones. High-pressure cables are usually protected by au- 
tomatic overload devices, and if these are satisfactory they 
will disconnect the cable before any large amount of 
damage is done. On the other hand, low-pressure cables 
may continue to burn without drawing enough current 
to cause them to be cut off. Cuahies generally break down 
in manholes due to vour work in jointing or to careless 
handling during installation. 


Various methods are in Jor fireproofing and jsolating 
them from one another. One method is to wrap the cables 
with asbestos paper or tape; another consists in providing 
separate chases or runways, while a third consists of cov- 
ering the cables with vitrified clay tile. This latter is 


The general discussion following the two pap?2rs 
was opened by Mr. R. D. Mershon (New York), 
who remarked that while Mr. Blackwell had 
spoken of every steel tower on a transmission line 
being a lightning arrester, he knew of one cas2 
where curved iron arms were attached to the 
towers, extending over the wires, to act as light- 
ning conductors. He also 
thought that the heating 
of the wires would prevent 
any serious trouble from 
sleet. Mr. Blackwell replied 
that with steel poles or 
towers lightning gave very 
little trouble beyond heat- 
ing a few insulators, and 
this might be provided 
against by the use of light- 
ning rods. But when wood- 
en poles are struck they 


are completely shattered. 

As to eleet, this might f-rn 
Centers 

when the pressure was 

low or the plant shut 

down. There was 


discussion as to the rela- 
tive cost and durability 
of steel and wooden poles, 
and it was shown the 
durability of the latter is 
very varying differ- 
ent localities and further- 
more that first cost is 
not always a@ matter 
of governing importance. 
With two circuits, also, 
it is difficult to make 
a satisfactory transmission 
line with single poles, 
or even with light steel 
towers, owing to the length of cross-arms and the 
consequent leverage due to the weight and pull of 
cables. With wooden poles, the only satisfactory 
plan is to use poles in pairs connected by the 
cross-arms. Mr. Blackwell showed a design of 
steel tower consisting of two A-frames set par- 
allel with the cables and connected by the cro-s- 
arms. One member instanced steel poles built 
up of four angles latticed on three sides and hav- 
ing cross-bars on the other side to form a ladder, 
these cost from $60 to $120 each, including the 
erection and concrete foundation. Another de- 
scribed towers built up of three lines of steel! pipe, 
which gave trouble by buckling and also by the 
rusting out of the threads. These were 161 ft. 
high, with four wire guys. One member thought 
it unnecessary to make such a large allowance for 
sag and wind pressure as recommended by Mr. 


very satisfactory when the cebles run fairly straight Blackwell. As to the wind, the maximum velocity 
” ” 
203 ken | 10Z é 
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through the manholes. A marhole fire causes more trou- 
ble at the top of the hole than lower down, and for this 
reacon the most important cables should be kept towards 
the bottom of the manhole. In the case of large manholes 
‘ will often be found desirable to build a partition wall 
«tudinally through the hole, making practically two 
holes. 

© experience of one company in Chicago has been 
‘ nearly all trouble on three-conductor high-pressure 
es bas been due to defective joints, to moisture in 
ables near the joints, or to sharp bends in the cable. 
burn-outs have occurred due to the lead sheath ng 
e cables being damaged by electrolysis. This can be 
ited by grounding the lead of the cables at suitable 
‘als or by insulating them if possible. Frequent in- 
no should be made to determine whether the lead 
s of the cables are carrying current; a recording 
“er having a total range of from three to five 
will be found convenjent for this work and a 
covering the entire day will be found much more 

‘e than a few single readings. 


LOW-PRESSURE SLIDE VALVE. 


is rarely reached at low temperatures (when the 
wire might be coated with sleet or ice); at a z_ro 
temperature the maximum velocity as shown by 
the weather records is about 40 miles an hour. 

As to cost of poles Mr. Arnold (Chicago) in- 
stanced steel poles 45 ft. high, which cost $80 each, 
while another member spoke of poles mada 
from old rails which cost only $15 each. The r:la- 
tion of the cost of pole line to that of the entire 
plant is an important consideration. In one case 
a wooden pole line for two circuits of 30,000 volts 
was planned, and the cost was but 4% of the 
total; at a very small increase in total cost a much 
more reliable line could have been bulit. It was 
remarked that the electrical problems in transmis- 
sion work have been pretty well solved, and that 
the present problems are those relating to me- 
chanical construction. 

The next paper was by Mr. M. H. Gerry, Jr. 


(Helena, Mont.), “some extracts from which are 

given below: 

CONDITIONS FOR CONTINUOUS SERVICE ON LINES 
OPERATED IN PARALLEL. 

In order to maintain a continuous service, nearly all the 
more important transmission systems have installed two 
or more pole lines, each carrying one or more circuits. As 
a rule the circuits are operated in parallel, but are so 
arranged that at least one of them may be entirely dis- 
connected without interrupting the delivery of energy. 

In addition to normal operation, the accidental condi- 
tions which may arise and affect the continuity of the 
service should be anticipated and provided for. These 
conditions, whatever may be their primary cause, usually 
result in an open circuit, a short circuit, or a ground- 


Fig. 5. High-Pressure Piston Valve. 


ing of the conductors. Whenever one of these occurs it 
is essential that the entire circuit, or at least the defec- 
tive section, be immediately isolated from the other 
circuits of the system. This may be accomplished either 
by automatic devices or by the attendants. The automatic 
methods, on account of the time element involved, are 
undoubtedly superior, but the apparatus should be of 
thoroughly reliable construction and should be frequently 
tested if the best results are to be obtained. 

A considerable change in pressure at the receiving end 
of the line may result in an interruption if induction mo- 
tors or synchronous apparatus be operated by the current. 
The greater the number of circuits in parallel, the smaller 
the amount of disturbance produced by removing a single 
circuit. Many of the better high-pressure transmissions 
depend, however, upon two lines of one circult each, 
and in case of accidental difficulty with one of the cir- 
cuits, the entire load is carried temporarily on the other 
line. By a proper design this may be successfully ac- 


Fig. 7. 


Section of Dome. 


complished, and even in the case where one of the circuits 
is suddenly isolated by automatic devices, the variation 
of pressure may be kept within such limits that there 
will be no interference with the service. 

The reliability of high-pressure and long-distance trans- 
mission has been thoroughly demonstrated, and it has 
been shown by actual results that a continuous service 
can be maintained for indefinite periods by the use of 
multiple lines and proper appliances. 

In the discussion of this paper, Dr. F. A. C. 
Perrine (Pittsfield, Mass.) said that he had planned 
a four-wire system for a line 350 miles long, car- 
rying 80,000 volts. The wires were to be sup- 
ported in houses, 10-ft. cube on steel towers, the 
houses being divided into four independent 
compartments. All four wires would be normally 
in use, but in case of the necessity for repaire, 
ete., one wire could be cut out, switching stations 


Closed. 
Fig. 8. Arrangement for Operating Firebox Doors. 


being placed at intervals of ten miles. This line 


is not yet built. 

A paper on‘‘The Use of Ground Shields in Trans- 
formers” was read by Mr. J. S. Peck (Pittsburg, 
Pa.). These shields are used to protect the jow- 
pressure windings from accidental metallic con- 
nection with the high-pressure windings. The au- 
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thor, however, considered this to be a theoretical 
rather than a practical means of protec:ion for 
large high-pressure transformers, as it increases 
the cost or reduces the efficiency of the transfor- 
mer and involves both mechanical and electrical 
difficulties. He considered the grounding of the 
low-pressure winding at the neutral point to be 
cheaper, safer and more practical. Mr. H. C. 
Wirt (Schenectady, N. Y.) followed with a paper 
on: 

THE PROTECTION OF HIGH-PRDSSURE TRANSMIS- 
SION LINES FROM STATIC DISCHARGES. 
Overhead ground wires have been used in several trans- 
mission plants. If efficient protection can be secured at 
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Fig. 1. Comparative Sections of Wood and Steel 
Car Underframes. 


the power house and substations, it is superfluous to use 
such an overhead wire. If a ground wire be used, it must 
be large enough not to break and of material that will 
stand corrosion; a suitable wire will cost almost as much 
as an additional transmission wire. 

A certain power transmission plant, having three power 
houses and seven substations, operating 90 miles of over- 
head transmission lines at 40,000 volts, has protected the 
greater part of its transmission system by No. 4 gal- 
vanized iron wire placed at the top of the poles, half the 
length being barbed wire, the other half plain wire—the 
wire being grounded at every fifth pole. This wire was 
installed about 14 months ago; before that time many of 
the poles had been shattered by lightning, but since then 


ratus placed in the stations, and that it is not necessary 
to use ground wires; but an exception will probably have 
to be made in cases where poles are shattered with great 
frequency. 

Another installation, operating at 25,000 volts, uses 
lightning arresters at stations and substations, with reac- 
tive coils, constructed to break down at 50% above the 
working pressure. and with a resistance in the ground 
connection. The arresters have a series of gaps, and are 
equipped with the ‘“‘multiplex connection,” giving a mini- 
mum breakdown distance between line and line. Prior to 
the installation of this equipment, there was frequent 
loss of apparatus at the stations, but since, no apparatus 
has failed on account of lightning, although there have 
been many severe storms. The management of this plant 
had begun to equip the transmission lines with a ground 
wire, but has decided not to proceed with this plan. 

We have in these two cases entirely opposite methods 
of protecting lines. In one case, the management is 90 
well satisfied with ground wires that lightning arresters 
will not be u:ed; in the second case, the management is 
so well satisfied with lightning arresters that ground wires 
will not be used. These two plants are in country very 
similar in its physical characteristics, and are only a 
few hundred miles apart. 

Experience with apparatus damaged by lightning proves 
that it is as important to provide an easy path for the 
lightning discharge from line to line ag from line to 
ground. Up to the present, the principal idea in design- 
ing a lightning arrester has been to provide a good path 
to ground; they have frequently required twice as great 
a pressure to break down the gap space from line to line 
as from _line to ground. 


On Tuesday, June 22, a paper by Mr. B. G. 
Lamme (Pittsburg, Pa.) was presented, on “Syn- 
chronous Motors for Regulation of Power Factor 
and Line Pressure.” Mr. Blackwell said that the 
effect of introducing a rotary condenser in a 3,000- 
HP. plant was to cut down the drop from 30% to 
15% and to avoid the necessity of putting in a 
new generator, which would have cost five times 
as much as the condenser. In another cas2 tie 
plant for a 90-mile transmission line in India had 
a 1,000-KW. rotary condenser put in, increasing 
the capacity of line without the necessity of 
building a new pole line. He also mentioned the 
case of a mining plant in Germany where an elec- 
tric hoisting plant is fitted with flywheels of euch 
weight as to regulate the hoists and relieve the 
water wheels from fluctuating loads. They have 
a peripheral velocity of 20,000 to 30,000 ft. per 
minute, the rim being strong enough for this 
speed, but held by disks which are of sufficient 
strength to Carry the rim if it should split. The 


= lattice Bars on under Side | g 
TT T 


Part Sectional Plan. 


adopted on various lines. This 

some general and rather dex! 
In the afternoon the party vis 
transportation system by electr; 
tunnels of the Chicago Tunne! « 
In the evening there was a dinne: “a 
Yacht Club, and a trip on the | he 
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THE USE OF STEEL IN PASSENGER ¢- 
TION.* 
By Wm. Forsyth, M. Am. § n+ 

Greater capacity has made increased =: 
for the freight equipment of railroads te 
economy of operation has made it desir. , 
numbers of high-capacity freight cars 
tion. Larger capacity in passenger ej\) 
obtained by increasing the length of 1! : 

: many cases | 
end sills. Th: thie 
has been to 
While the str f 
equipment has 
ly increased 
no such impro\ 
made in the ry pes. 
senger equipm: Ameri- 
can railroads, ya 
and baggage cars ler these 
conditions we 
running the risk 
of strong stee! 
one with weak wo 
ger cars. 
= The use of 
Fig. 2. Section of frames for passeng 
Side Girder. has been quite ge 
foreign countries ir 
years and a large portion of the body of the best & 
passenger cars is made of steel. This const:uction no 
only contributes to greater strength and sti! s, but th 
fire risk is greatly reduced. In this country. while 
value of steel in car construction is realized and has pee 
so largely employed for freight cars, it has 
to passenger cars to a surprisingly limited exten: 

The steel platform became a necessity wher full yes- 
tibules were introduced, as the wood construction would 
not carry the weight and endure the blows to which ear 
ends are subjected. Steel plates % or %4-in. thick are used 
on the side of the longitudinal wooden sills in mail cars 
and steel angles and plates are introduced in the eni 
framing, but all this is a half-hearted makeshif! compared 
with the complete steel underframe which should be com 
ing into use. 

While it may be the proper thing to reinforce old equip- 
ment in this way, there seems to be no good reason why 
new passenger equipment should not be built with entire 
steel underframes. The large experience which has been 
obtained in the construction of steel freight cars should 
render it an easy matter to adapt this metal construction 
to passenger equipment, and it is difficult to understand 
why it has not been introduced at least in an experimental 
way. The Master Car Builders’ Association has never had 
a committee or a report on steel construction for passen- 
ger cars, and, in fact, passenger car framing has not been 
discussed by the association since 1sS8)—more than 1s 
years ago. At the request of the president, Mr. Brazier, 
I have prepared this paper with the hope of interesting the 
association in the strength and safety of their passenger 
equipment. 
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FIG. 3. PART PLAN AND ELEVATION OF PASSENGER CAR WITH STEEL UNDERFRAME. 


no pole has been damaged, but some apparatus has suf- 
fered from lightning, the are jumping from the trans- 
former lead above the oil, in all cases. If lightning ar- 
resters had been placed at all the stations, and no over- 
head wire used, there would probably have been less dam- 
age to apparatus, but the poles would have been shattered. 
It is not at present the custom to use lightning arresters 
on transmission lines, and it is not known whether poles 
can be protected in any other way than by an overhead 
ground wire. My opinion is that a transmission line can 
be protected from lightning discharges by suitable appa- 


capacity is sufficient to make two or three trips 
of the hoist, but they are not used in this way, 
being simply to regulate the power. While the 
load is descending the motor gives energy to the 
flywheels and these in turn assist the motor in 
hoisting. 

The report of the Committee on High Ten- 
sion Transmission was then presented by Mr. 
R. D. Mershon, being a compilation of replies to 
a circular letter of enquiry as to the practice 


The development of the modern passenger car !\*s bee® 
worked out almost entirely by the car manufacturi:¢ com- 
panies and not by the railroads. More attenfion | > bees 
given to decoration and the creation of an attra ve ‘D- 
terior than to increased strength in constructiv: which 
would contribute to greater safety. The higher ~ eed 0! 
trains and a dense traffic, both freight and ps <°nse, 
have ‘reresced the number of accidents esne> col- 

*Avusiract got Paper presen.ed at the annual co. 
of the master Builders’ Association at Saratog: \. Y., 
June 22-24, 

{Monadnock Bl Block, Chicago, Ill. 
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number of passengers killed and wounded 
jisions 


roads has increased to large proportions 
all creditable to the management. The 


which + casualties in such accidents is due in a 
= y 0 weakness of the equipment and the indi- 
— t improvement in the strength of our pas- 
woe r nt has not kept pace with the faster sched- 
rash frequent trains which increase the liability 
_ rhe competition between the different lines 
ad itself by offering to the public luxurious 


wood, as there is not room enough in the space available 
in car construction for the volume of wood required. To 
illustrate this we may take the section of the side of a 
wooden car below window sills as equivalent to a solid 
beam 4 ins. thick by 28 ins. deep, and the weight of a 
cubic foot of Norway pine 40 Ibs. per cu. ft. The weight 
of steel being 480 Ibs. per cu. ft., the ratio of weight of 
p'ne to steel is 1 to 12. The ultimate strength of pine 
may be taken as 4,000 Ibs. per sq. in., and of low carbon 
steel 50,000 Ibs., the ratio being about the same. The 
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FIG. 4. PART END ELEVATION AND CR2SS SECTIONS OF STEEL-FRAME PASSENGER CAR. 


trains of buffet, din'‘ng. parlor and sleeping cars, which 
are built by the contracting car companies, and each suc- 
cessive train has added greater weight to the fast express 
trains until the locomotives are scarcely equal to the task 
of delivering them at te minals on schedule time. The 
railroads have apparently placed no limitations on the 
weights of these cars, and as the length has been increased 
to 70 ft. out to out end sills, the total section of wood sills 
and car sides hag been increased to assist in supporting 
the wide space, and in this way the modern sleeper or 
dining-car, bult almost entirely of wood, has become 
heavier until they now weigh 60 tons per car. The con- 
tracting passenger car builders have no interest in the 
cost of transpoating this load and the railroad officers have 
not carefully considered it. The passenger agent and the 
public are ch efly concerned with the effect of the beauti- 
ful interior with its luxurious furnishings. The record of 
the past year should suggest to sober-minded railroad 
managers that the element of safety in the construction of 
passenger trains, as a whole, deserves some serious attep- 
tion, end the question of the excessive weight of parlor 
and sieeping-cars must have a bad effect on the economy 
of operat.on. The parlor cars and sleepers are considered 
satisfactory in regard to strength in resisting wrecks and 
collisions, but they are not fireproof and their strength is 
obtained at the expense of great weight. They are thus a 
menace to the weaker cars, coaches, chair cars, baggage 
and mail cars in the front of the train. The average pas- 
senger train is not symmetrical in strength throughout its 
length and the weakest part is the most vulnerable place. 
The problem, then, is how can this ordinary equipment, 
in which the larger part of the passengers are carried and 
in which most casualties occur, be made as safe as the 
sleeping cars which, in wrecks, now ram them like a bat- 
tleship in collision with a ferryboat. The necessity for 
stronger passenger cars of the ordinary grade is not alone 
due to this fact nor to the high average speed of our 
trains, but to anovher reason already mentioned which 
has been illustrated in a number of fatal wrecks in the 
past year and which is the increased risk due to the 
esence of loaded 5U-ton steel freight cars on the same 
r adjoining tracks. In collision with the old wooden 
eight cars the wooden coach had some chance of escape 
from total destruction, but, under present conditions, when 
engaged in a wreck with heavy steel freight cars the 
wooden passenger car has been cut to pieces and ground 
Lp with its convents of human beings. Some of the rea- 
as which have made steel construction successful for 
‘gb capacity freight cars will also apply to passenger 
\uipment when the length of the span becgmes the im- 
‘ant element instead of carrying capacity in tons. A 
dy of the comparative efficiency of wood and steel for 
tructure like a 70-ft. passenger car may be made by 
‘c.ence to the diagrams, Fig. 1, showing the usual con- 
‘uction in wood, and a proposed section for a steel pas- 
‘ser car frame. It is often claimed that for equal 
‘ght wood is as strong as iron or steel, and for ordinary 
‘angular beams this may be true, but it is not correct 
eo steel is disposed in the shape of a deep plate girder 

‘s a thin web and heavy flanges. In this way a large 
“ent of inertia and a high moment of resistance is ob- 
‘ned per unit of weight, which cannot be secured in 
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strength of the sections will be proportional to their mo- 
ments of resistance. Now: 
M=f5S. 
f = safe unit load = 1,200 Ibs. for Norway pine. 
S = Section modulus. 
b h? 4 x 28? 
= —— = 523, for wood beam. 


M = 1,200 x 523 = 627,600 inch-pounds. 
For the steel section, taking 16,000 Ibs. per sq. in. as 
outside fiber stress in tension at lower flange and 10,000 


times as strong as the assumed wooden one. The wood 
section 1 ft. long weighs 31 Ibs., and the steel section 52 
Ibs. The comparative strength for equal weight is there- 
fore 1 to 1.55 in favor of steel. 

In order to develop this idea into a complete plan for a 
coach of modern dimensions with steel underframe and 
much of the body of steel, I secured the co-operation of 
Mr. George I. King, general manager and vice-president 
of the Middletown (Pa.) car works, who has had a 
large experience in the designing of steel freight cars and 
steel underframes for Interborough electric cars. Mr. 
King’s design is shown in Figs. 3 to 6. 

It will be seen that the side of the car below the win- 
dows is formed of a deep steel girder made of \4-in. plate, 
41% ins. deep with 2% x 2% x \-in. angies at the top and 
3 x 3-in. x W-in. at the bottom. The center sills are 
made of 12-in. channels, 25 Ibs. per ft., with lattice brac- 
ing and flange plates 6-in. x 1l-in. on the bottom and -in 
plates 24 ins. wide on top. The posts between the win- 
dows are made of 6-in. channels which extend from floor 
to roof. The longitudinal plates are 6-in Z-bars, 15.6 Ibs. 
per ft., and steei carlines connect these for the upper deck. 
The who'e outside and ends of the car, except the win- 
dows and doors, are made of \-in. steel plates with 
rivet heads plainly showing. The center sills and side sills 
are connected by 7-in. channels 12% Ibs per ft., and the 
body bolsters are quite similar to those used in steel 
fre'ght car construction. The end corner posts and the 
end door posts are formed of 10-in. channels, 15 lbs. per 

t., bent to a quarter circle. Some of these features, in 
connection with the Z-bar plates and the end posts, have 
been patented by Mr. King. The whole side of the car ts 
a compound steel girder made up of the deep plate girder 
be'ow the windows, with numerous posts riveted to it, 
and a stiff side plate connecting them at the top, the whole 
construction being t'ghtly bound together. It is probable 
that the first cost and the weight of a car of this design 
will be somewhat greater than the regular wooden coach, 
but from the experience gained in building such cars it is 
believed that with a steel car of somewhat similar con- 
struction, having the advantage of pressed steel forms 
whe:ever possible, and such improvements as are elways 
developed in actual construction, a cheaper and lighter car 
can be built by the use of steel which will be stronger in 
resisting the force of collision and practically flreproof. 
The steel passenger car will thus be developed by ex- 
perience in construction, by a display of ingenuity in de- 
signing efficient details, and the adaptation of fireproof 
materials to a simpler inside finish. 

It will be seen that all the large timbers are removed 
and the floor can be made entirely fireproof. The quantity 
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FIG. 5. PLATE GIRDER SIDE SILL AND CHANNEL IRON POSTS FOR PASSENGER CAR8. 


Ibs. unit stress in upper flange, the moment of resistance 
is found as follows: 

Section modulus top flange Sc = 162. 

Section modulus bottom flange S+ = 170. 

.*. Me = 162 x 10,000 = 1,620,000 inch-pourds, 
and Mt = 170 x 16,000 = 2,720,000 inch-pounds. 

The top flange being the weaker, its value of M will 


govern and 
1,620,000 
= 2.58 


627,600 
Which shows that this particular steel girder is about 2.6 


of wood in the car body is*very much reduced and the 
small sections could easily be made fireproof. It is desir- 
able to have wood or an equivalent non-conductor on the 
ingide of a steel car of this or almost any other con- 
struction, not only for inside finish but as a non-conduc- 
tor in order to make the interior comfortable in hot or 
cold weather and to prevent noise, 

Steel underframes for sleeping and dining cars, 
65% ft. long, have been built in England, among 
which are those built by the London**& North- 
western Railway for the fast trains on the east 
coast route between Londontand Edinburgh. In these 
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ears the center sills are of 9% x %-in. channels, and the 
side sills 10 x %-in. channels. There are four truss 
rods, the outside one being 1% ins. in diameter, and 
the center ones are 1% ins. in diameter. They are braced 
diagonally and the drawbars are continuous. In order to 
prevent noise and to make the car less rigid, the sills are 
covered with a thin strip of pine and on this a continuous 
line of rubber, and the car body is bolted to the sills, as 
shown in the cut, Fig. 7. The car body weighs 58,000 Ibs., 
two trucks 32,000 Ibs.; total 90,000 Ibs. A model of this 
car is now on exhibition at the St. Louis Exposition. I am 
indebted to Mr. C. A. Park, carriage superintendent of the 
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RULES FOR GUARDING AGAINST SUNSTROKE. 


Precautions against sunstroke are set forth in 
the bulletin of Dr. Arthur Reynolds, Health Com- 
missioner of Chicago for the week ending June 18. 
As so many of our readers are engaged in out- 
door occupations and many of them in warm cli- 
mates we reprint this bulletin in full as follows: 

There are two forms of sunstroke. The mildest is that 


known as heat exhaustion. This manifests itself in the 
case of people who are overcome by heat without being 
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FIG. 6. DETAIL OF PLATFORM ROOF AND DOOR POST. 


London & Northwestern Railway, for the drawings of the 
English car. 

The majority of the large cars for long distance electric 
lines are now built with steel underframes. The new cars 
for the Rapid Transit Company of New York are built 
almost entirely of steel. These cars are 61 ft. 2 ins. over 
platform sills, and they are 8 ft. 7 ins. wide over sheath- 
ing. The cars have a capacity for 54 passengers. The II- 
linois Central Railroad has designed and built at its own 
shops quite a number of large steel suburban cars, having 
100 seats. These cars are 64 ft. long over end sills and 
10 ft. 4 ins. wide. The underframe consists of four 9-in. 
21-lb. steel I-beams, spaced nearly equal distances apart. 
The end sillg are 9-in. 25-lb. steel] channels, set with the 
backs to the square ends of the longitudinal sills and riv- 
eted to them by double angle plates reinforced by plate 
gussets. A steel floor %-in. thick is riveted to the sills, 
forming a continuous metal surface, extending the whole 
width and length of the car, thus insuring perfect rigidity 
of the underframe and completely protecting the car from 
fire underneath. The side posts are made of 3-in. 4-Ib. 
steel channels, and the side plate is 44% x %-in. iron. The 
car body weighs 61,400 Ibs., trucks 23,200 Ibs.; total 84,600 
lbs. | These steel cars have been in service more than a 
year, and one of them is on exhibition at the St. Louis 
Fair. 


I am aware of the fact that this subject is not a popular 
one, that many car builders prefer to think that wood con- 
struction is good enough for passenger cars, but the use 
of steel for this purpose is gradually growing, and the 
conditions of our passenger service seem to indicate that 
before long it will be forced upon us. When the Inter- 
borough Company, of New York City, decided to use steel 


_ecars they found it impossible to interest any of the large 


car builders of this country, and the sample car was de- 
signed and built by the Pennsylvania R. R. Co. as an 
accommodation. Even after the car was built many were 
skeptical as to its success in service, but the tests of the 
car have been so satisfactory that the Interborough Com- 
pany has given the order for the construction of 200 steel 
passenger cars, and this is really the beginning of this 
industry in the United States. The Pressed Steel Car Co. 
has been for some time working on plans for steel pas- 
senger cars and I understand they are prepared to make 
contracts for the steel frame of such equipment. 

I believe the subject is of sufficient importance to de- 
mand further treatment, and I have recommended to the 
Committee on Subjects that this be included in the list 
for the coming year, 


actually sunstruck. In this form the skin is pale, cold 
and clammy, and the pulse feeble. While death some- 
times results the patients under good treatment will usu- 
ally recover. Persons affected in. this way should be 
removed to a shady spot and have their heads and chests 
dashed with cold water. Spirits of ammonia (hartshorn) 
should be applied to the nostrils, and sometimes it is nec- 
essary to administer small quantities of stimulants. 

Heat stroke or insolation is the serious form of this 
trouble, and the one to be most closely guarded against. 
In cages of real insolation the face becomes purplish. eyes 
bloodshot, veins swollen and corded and the skin dry 
and burning hot to the touch. It is not always fatal, but 
many of those whose lives are saved are ever afterward 
invalids, with brain power more or less impaired. The 
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Fig. 7. Detail of Attachment of Car Body to Under- 
frame, London & Northwestern Ry. 


effect of the sun's heat seems to be most marked on the 
brain and spinal marrow. When real insolation occurs 
the brain becomes so heated that the human ‘“‘heat cen- 
ter,’’ controlling the production of bodily heat, is affected 
and the temperature rises from the healthy mark, 98%°, 
as high as 110° or over, and often keeps on rising for 
some time after death. The ‘‘heat center’’ lies at the back 
of the head and should be protected from the direct rays 
of the sun. 

Insolation is so dangerous that a physician should be 
called as soon as possible. While waiting the doctor’s ar- 
rival much good can be done and life often saved by ap- 
plications of ice to the head and spinal column. It is best 


broken in small pieces and placed in ¢| 
but when these are not to be had 
rectly about the head and neck. ‘a. 

Workmen and others exposed to the 
sun should have their heads well pro me 
wear woolen next to the skin. A yer, a 
is a pad of cotton batting or flannel] <c.. a 
of the under garment so as to cover ani ——— 

Chicago is an especially favored ¢ ty, _— 
imity to Lake Michigan, the breezes f mnie 
the sun’s rays and tend to reduce exces Pires 
but despite this we have at times cond oar 
heat stroke. These are strongest in w! 
gy’’ weather. As long as perspiration ~—_ 
stand a high degree of heat, as the « pets 
moisture on the body tends to coo! it 
weather the excess of humidity in the a: — 
this evaporation. Then when the temp: ge 
even nearly approaches the normal bod.), Ke ; 
there is trouble. 

People should be careful not to exposs maid 
necessarily in hot weather of any kind, bu: a 
ditions are such as here named they s} ations 
dinarily careful. It is well to bear in m 
Keep cool as to temper and your body wil! so } 
avoid all alcoholic drinks; eat less than u head 
simply; walk on the shady side of the str: atti 
exertion; let the air circulate freely about 1) 
by frequent removal of the hat or by weari, 
head covering. 

Insolation is more far-reaching and da; 
effects than most people know of; therefore 4 4 
be called at once to any one with the syn 
described as indicating heat stroke or true | 


SPECIFICATIONS FOR PURCHASING AND TESTING 
SEPARATE KNUCKLES FOR M. C. B. COUPLERS. 


The knuckles furnished under this specification must be 
made of steel in accordance with the best foundry meth- 
ods and must not be painted. . 

Knuckles will be subject to the inspection and test of 
the above named company as to their general cond.tion 
and strength. The tests and inspection wil! be made at 
the place of manufacture, where assistance and . 
necessary to make satisfactory and prompt inspec: 
shipment must be furnished free by the manufactu; 
The testing machine and gages approved by the MC. 
Association must be used in the test and inspectio: 
knuckles. 

Knuckles will be ordered as far as practicable in 
of 100; for each 100 ordered the manufacturer s! 
nish 102, and in event of additional knuckles being re- 
quired to carry out the prescribed tests, they shail be 
furnished free of cost by the manufacturers. 

Knuckles must be accurately made to gages furnished 
by the manufacturer. These gages must govern ai! di- 
mensions representing fitting surfaces, the.eby insuring 
absolute interchangeability without machining 

Knuckles shall not be accepted if distorted by impr 
matched flasks or any other defects due to molding hey 
must be free from injurious ghrinkage cracks, flaws, 


checks, sand, sand holes or blow holes. The holes for 
pivot pins in knuckles should be drilled or, if cored, must 
be broached out, and must not be more than 1-1-in 
larger than 15¢-in. diameter pivot pin. The holes must be 
parallel to the face of the knuckle, and at right angles to 
the axis of knuckle. As many knuckles ag possible must 


be cast from the same heat of steel. All parts must be 
well annealed throughout. 

The pulling and contact faces of knuckles must be clean 
and smooth. 

Bach knuckle must bear a serial number and the manu- 
facturer’s name or identification mark legibly cast or 
stamped at some point where it will not be worn off 

INSPECTION.—The knuckles, after having been thor- 
oughly ingpected by the manufacturer to see that they 
meet the requirements as to interchangeability, sound- 
ness and dimensions of parts, etc., herein specified, should 


, be arranged in lots of 102 and, where possible, care should 


be taken to put all knuckles of the same heat number or 
numbers in the same lot or lots. The ingpector shal! then 
inspect and gage each knuckle as to its compliance with 
drawing sizes, and for surface defects and proper contour 
lines. Any irregularities or swollen parts on the working 
or bearing faces must be ground or chipped off before the 
knuckles are accepted. 

After this inspection the ingpector shall select two 
knuckles taken at random from the lot or lots as pro- 
vided for above, and subject one of them to Test No. 1 
and the other to Test No. 2, heveafter specified. If one 
of these knuckles fails to stand prescribed Test No. 1. but 
before failing, stands a suff cient number of blows ‘o make 
a retest admissible, another knuckle shall be taken from 
the same lot from which the first knuckles were ‘aken 
If it stands the test, that lot of knuckles shall be avcepted 
as far as Test No. 1 is concerned; otherwise that ‘ot of 
knuckles shall be rejected and another lot substituted and 
tested in the same way. 


The other knuck'e selected by the inspector sh:!! be 
subjected to Test No. 2. If this knuckle fails to stand 
prescribed Test No, 2, hereafter specified, but before {ail- 
ing, stands a sufficient number of blows to make a re'est 
admissible, another knuckle shall be taken from th: ame 


lot from which the first knuckle was taken. If it stants 
the te-t, that lot of knuckles shall be accepted; otherwise 
that lot of knuckles shall be rejected and anoth:: (ot 
substituted and tested in the same way. 

TEST NO. 1. STRIKING TEST.—The striking tes! 'ack 
block and knuckle supports are placed in the ho ing 
against the ‘back and side», the knuckle dropped be- 
tween the supports and held by inserting the pp th <<) 


the holes in the knuckle supports. The knuckle 5 1° 
adjusted by means of liners between the back block «nd 
the knuckle supports, and between the knuckle su ts 
and the housing. The striking block is then placed he 
housing casting resting upon the knuckle. A fil. ng 


*Extract from re rt of standing committee of the ‘'as- 
ter Car Builders’ Association on Tests of M. C. B p- 
lers, presented at Saratoga, N. Y., June 22, 1904. 
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cuit the type of knuckle is slipped in posi- 


jece housing casting so that the 
tion is in a horizontal position 
strik'Dé truck on striking block through -which they 
to knuck'e. 
are tr! of 1640 Ibs. falling 4 ft. 

see of 1,640 Ibs. falling 8 ft. 

Three shall be considered as having failed to 
The + if it is broken before it has received three 
stand and three blows at 8 ft., or if any cracks 
blows than 1 in. long or open more than 1-16-in. 
id vuckle before failing stand three blows at 4 
Shou hiow at § ft., another knuckle shall be pro- 
ft. 2D -ted as per Section 7 governing retest. 
ERK TEST.—The jerk test back block 
tS ° ‘supports are placed in the housing against 
7 Pe } sides, the knuckle dropped in between the 


inserting the pin through the hole in 
a kt e poet The knuckle is then adjusted by 
= ners between the back block and the knuckle 
nd between the knuckle supports and the hous- 
; ‘<triking block is then inserted resting on the 
call of the knuckle, and a block of suitable size in- 
~een the tail of the knuckle and striking block 


0 t ne striking face of the knuckle is in a horizontal 
Pele ¥ be struck on the striking block through which 
they ore transmitted to the knuckle. 

TI jiows of 1,640 Ibs. falling 3 ft. 

Two biows of 1,640 Ibs. falling 6 ft. 

The knuckle shall be considered as having failed to 
ctand this test if it is broken before it has received three 
blows at 3 ft. and two blows at 6 ft., or if any cracks ap- 


r ro than 1 in. long or open more than 1-16-in. 
vould the knuck'e before failing stand three blows at 3 
ft. another knuckle shall be provided and tested as per 
Section 7 governing retest. 


PRECAUTIONS AGAINST FIRE ON UNDERGROUND RAIL- 
WAYS IN GREAT BRITAIN. 


The Railway Department of the Board of Trade 
of Great Britain has recently issued a circular 
containing the rules to be observed in the instal- 
lation of electric underground railways to mini- 
mize the risk from fire or panic. The rules are 
as follows: 


A.—STATIONS AND PERMANENT WAY. 

1. Sleepers to be of hard wood, not creosoted, and to 
te laid in conere‘e or ballast, and covered with a layer of 
gravel or finely broken stone free from dust, the ballast 
to be finished to a level surface, so as to form a conven- 
ient roadway for passengers in case of emergency. If bal- 
last is not used, the space between the rails to be covered 
with granolithic slabs, or slabs of a similar material, to 
form as wite a roadway as possible for passengers. No 
timber planks to be used. 

2 Tunnels to be prov'ded with lights capable of being 
turned on from the stations at either end of each section, 
and, if neeescary, at some intermediate points. The light- 
ing cireu'ts to be indenendent of the traction supply. 

8. Separate entrances to and exits from each platform 
of the stations to be provided. and to be situated as nearly 
as poss'ble in the midd'e of the platforms. 

4. All stairways, passages, and exits from the stations 
to be conspicuously lighted. Not less than 25 per cent. 
of the lights in these places to be supplied from indenvend- 
ent source. If necessary, the exits to be made more con- 
spicuous by the use of colored lights, in addition to white 
lights. 

5. Platforms not to be made of wood, and woodwork to 
be eliminated as far as possible from signal boxes, lifts, 
offices. &c., below ground. + 

6. Efficient hydrants, hose and fire prevention appliances 
to be provided. 

7. Ventilating ways to be provided wherever possible 
from the station and the tunnels to the surface. 

B.—EQUIPMENT. 

8. Cars to be constructed of metal so far as possible. 
Wood to be reduced to a minimum, and to be non-inflam- 
mable. Hard wood to be used in preference to soft. In- 
terior fitt'ngs, panels, seats, &c., to be of incombustible 
material. 

% No main electric cable to be carried through the 
train, and motors to be placed on the front and rear car- 
riages only. No motor to be situated in the middle of the 
train. 

10. Means to be provided at both ends of every train to 
enable passengers to alight from the cars in case of emer- 
gency. O1 lamps to be carried in every train. 

11. India rubber or other inflammab’e insulating mate- 
rials to te avoided as much as possible, and the outer 
covering of cab'es to be uninflammable material that will 
not give off smoke. 

12. Means to be provided for enabling a driver at any 
part of the tunnel to put himself into telephonic communi- 
cation with the adjacent stations. 


THE USE OF STEEL SCRAP IN THE FOUNDRY.* 
By W. G. Scott.7 


Steel scrap is coming into use more and more every day 
and is in great demand. It used to be considered an im- 
possibility to melt steel in the cupola and have it mix 
with the cast iron, but nowadays it is common practice 
and many foundries are melting from 10 to 40% of steel 
scrap. With a little experience in charging, regulating 
the blast, fuel, ete., perfect mixtures may be obtained. 
The object in using steel scrap is to reduce the amount 
of graphitic carbon (in reality it actually reduces the 
‘otal carbon to a certain extent), thereby producing a 
hard, strong close-grained iron. 

Steel serap is seldom used in soft iron mixtures unless 
‘here be danger of “‘kish,”” in which event 50 Ibs. of 
‘eel to a ton of iron is sufficient to overcome the diffi- 
ulty. With 80% of steel, 15 to 20% of home scrap, and 


_ extract from @ paper on Specifications for Scrap Iron 
vresented at the annual meeting of the American Foun- 


drymen’s Aseociati 
‘Racine, Wis. 


the balance pig iron, estimated so that the resultant cast- 
ings contain 1.50 to 1.75% silicon, sulphur not over .075%, 
manganese about .50 or .60%, and phosphorus at .40 to 
0%, the iron will have a tensile strength of 35,000 to 
40,000 lbs. per sq, in., and the transverse strength on a 
1-in. square bar, 12 ins. between supports, will be be- 
tween 3,600 and 4,51) Ibs. 

In charging steel scrap in the cupola it must be borne 
in mind that no small pieces should be used, as such 
pieces seldom melt, consequently mix with the iron and 
produce hard spots. Steel rails cut into 16 to 24-in. 
lengths are considered the best scrap. 


SPECIFICATIONS FOR STEEL SCRAP. 


Under this specification no distinction will be made 
between open-hearth or Bessemer steel, the main point 
considered will be in regard to size and general compo- 
sition. It may’ be optional with the vurchasing agent to 
order steel rail, steel castings, clippings, or mixed steel 
scrap. 

ay steel rail it is understood that the pieces are 
to be cut to a length of not less than 12 ins. or longer 
than 24 ins. (16 to 18 ins. preferred). In the event of 
steel castings being ordered, we reserve the right to re- 
ject all small p'eces less than 6 ing. diameter, and ex- 
tremely large pieces weighing more than 500 Ibs. 

When mixed steel scrap is ordered it is distinctly un- 
derstood that no small p‘eces will be accepted, the small- 
est size being limited to 6 in. in length or diameter in 
flats, sheet punchings, clippings, etc. No borings or shav- 
ings will be accepted. Mixed steel scrap may include— 
steel shafting, boiler plate, structural steel, springs, cut- 
lery, steel, tool steel, cast steel, rail, machinery steel, 
etc. 

Steel scrap shall be divided into the three following 
classes, viz.: 

(A) Rail steel; (B) steel castings; (C) mixed steel scrap. 

The purchasing agent will order the material according 
to this code, and the inspector will see that the ship- 
ment is sorted according to class. Payment will be made 
on this basis only. 


It will be noticed from the above that the preference is 
for rail steel. In regard to the other two grades, |. e., 
steel castings and mixed steel scrap, there is a difference 
of opinion as to which is the best, some prefer the cast 
steel while others like the mixed scrap. The following 
analyses gives a good idea as to the composition: 


Steel cast- Mixed steel 
Rail steel, ings, scrap. 
per ct. per ct per ct. 
.04 to .02 to .00 to .75 
Sulphur .-. O23 to O1Zto .065 OMto .125 
Phosphorus ..... 04 to 14 02 to 12 to .25 
Manganese ...... .18 to 150 .20 to .80 .10 to 1.50 
Combined carbon. .20 to .§0 .15 to 90 10 to 1%) 


The great variation in mixed scrap may be accounted 
for from the fact that this class of material may con- 
tain a mild steel with 0.10% of carbon or a die block of 
tool steel with 1.50% of carbon. Tungsten, chromium, 
molybdenum, etc., used in self-hardening steels, are not 
considered in the above analyses, ao the percentage of 
tool steel in scrap is extremely small. The rapid-cutting 
tool steels which are usually hardened in a blast of air, 
belong to this class and contain from 1 to 20% of tung- 
sten, with from 0.25 to 4.50% of chromium. 


A HIGH-SPEED ELECTRIC MOTOR-DRIVEN PUMP 
in which the reciprocating pump plungers are driven di- 
rectly by cranks on the motor shaft without the use of 
speed-reducing gearing has recently been designed and 
put cn the market by the Blake & Knowles Steam Pump 
Works. Previous designers who have attempted to secure 
exceptionally high speed in reciprocating pumps have 
adopted mechanically moved valves. In the present case, 
however, there are not used. The valves are closed by 
the water pressure in the ordinary manner. They have 
of course an exceptionally large area and small lift. and 
are fitted, we are informed, with a spec'al cush‘oning de- 
vice. The pump plungers are outside-packed with pointed 
ends.and the cranks on the two sides are set at ° to 
each other. Each side is made double-acting by connect- 
ing two plungers by side-rods. 

A pump of this type was tested at the Ceneral Electric 
Works at Schenectady recently and particulars of the 
tests have been furnished to us. The plungers had a 
diameter of 3% ins. and a stroke of 5% ins., and were 
driven by a General Electric 100-HP. six-pole 200-volt 
shunt motor. The pressure aga'nst which the pump 
worked was from 110 to 496 Ibs. and the speed was from 
20 to 309 revolutions per minute. The water delivered 
was measured by a ‘‘carefully constructed and calibrated 
Freeman nozzle.’’ Aecording to the report of these tests 
the efficiency of both pump and motor rapidly increased 
with the increase in head until a pressure of about 200 
Ibs. was reached and then became nearly constant. The 
efficiency of the motor was about 90%, while the pump at- 
tained the remarkable efficiency of from 90% to 02.74%. 

Of course with the high speed the pump delivers an 
enormous volume of water for its size. In the tests re- 
ferred to the output was 232 gallons per minute at a 
pressure of 496 Ibs. per sq. in. and a speed of 309 revo- 
lutions. The Blake & Knowles Co. is now building these 
pumps in sizes from 200 to 4,000 gallons per minute for 
heads from 100 to 2,000 ft. 


> 


NEW SHOPS AND A COALING STATION have been 
erected at East St. Louis, Ill., by the Terminal Railroad 
Association of St. Louis, as the improvements at the St. 
Louis (Mo.) union station have necessitated the removal 


of the old shops. The main building is 320 x 123 ft. and 
contains the maclrine shop, boiler shop, blacksmith shop 
and erecting shop. The latter has nine pits, served by 
an S80-ton Niles electric crane, and the tracks connect 
with a transfer table. The 16-stall roundhouse is 80 ft. 
wide, with wooden trusses arranged radially, between the 
tracks, so that the roof is kept low. At the coaling sta- 
tion, the coal cars are hauled up an incline to dump their 
contents directly into the pockets, of which there are ten, 
and four locomotives can take coal at one time. The 
storage capacity is 770 tons. Beyond the coaling station 
is the water tank of 22,000 gallons capacity. The cinder 
pit is about 220 ft. long, and has an engine track on each 
side, with a concrete slope from each track to the pit, 
so that the ashes will fall directly into the cars on the de- 
pressed track. The Terminal Railroad Association has 98 
switching engines, besides 40 which belong to the Wig- 
gins Ferry Co. (controlled by the Association). 


> 


AN ELECTRIC HOISTING MACHINE of unprecedented 
size has been installed at the Gelsenkirchen colliery in 
Westphalia, according to ‘‘The Engineer.”’ It is stated 
that two electric motors are employed, each of 1,400 HP., 
and 1,000 tons of coal are hoisted every six hours from a 
depth of 1,650 ft. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of a through passenger train 
while running at high speed, near Delaware, O., on June 
25. Two of the trainmen were killed.——A crossing acci- 
dent at Buffalo, N. Y., on June 27, claimed one victim, 
A suburban passenger train on the Delaware, ‘Lacka- 
wanna & Western Ry. going over an interlocked crossing 
at slow speed was cut in two by a freight train on the 
New York, Chicago & St. Louis Ry. 


One passenger was 
killed. 


> 


A TURBINE PENSTOCK at Spanish Town, Jamaica, 
while being cleaned out by a force of laborers, on June 27, 
filled with water suddenly. Of some forty men at work 
in the pipe, 33 were drowned. 


THE LIST OF DEAD IN THE “GENERAL SLOCUM” 
disaster will number probably about 950 persons. A police 
canvass, conducted some days ago, showed a total of 
something over 1,00) dead or missing, but the list is not 
final, containing many duplicates. The number of bodies 
recovered up to the present is 900. The coroner’s inquest 
into the accident has been going on for some time. It has 
brought out a number of facts bearing on the neglect to 
keep the vessel properly equipped and on the inefficiency 
of the crew in dealing with the emergency. The life- 
preservers were 9 to 12 years old, most of them dating 
from 1891, and as shown by the testimony of survivors, 
they were rotten and totally useless, in some cases even 
causing the drowning of persons who without them would 
have escaped. The fire-fighting equipment of the vessel 
was of no service. The canvas hose connected to the 
standpipes either burst or had the branch on the pipe 
blanked with a washer to prevent water dripping into the 
hose and rotting it. No fire-pails were in place, as is 
required. No water was thrown on the fire, no life boats 
were lowered, and no aid was given to the passengers by 
the crew. The blaze, starting in the forward part of the 
hold in a storeroom just below the deck, was fanned and 
very rapidly spread over the entire boat by the strong 
draft caused by the vessel's motion full speed ahead. The 
result of the inquest is that on June 28 the jury handed 
down a verdict accusing: the directors of the steamboat 
company of criminal negligence for failing to provide 
adequate equipment; the commodore of the fieet, on the 
sane ground; the captain of the “Slocum,” as criminally 
responsible for the accident; the mate, for failure to 
perform his duty after the fire was discovered; and the 
Government steamboat inspector, for criminal negligence 
in the inspection of the vessel on May 5, 1904. In addi- 
tion, the jury condemned the system of steamboat in- 
spection prevailing in New York harbor. 


> 


VENDERS OF DRINKING WATER in Springfield, 
Mass., are required to have a license from the Municipal 
Board of Health, which, before granting a license, in- 
vestigates the source from which the water is secured and 
the method of shipping and handling it. 


* 
> 


FOR THE PRODUCTION OF ZINC WHITE the ear- 
bonate ores of W. Fitton, South Australia, have been 
found to be especially suitable by a process patented by 
W. Caterer, of Queens Chambers, Pirie St., Adelaide. A 
trial with an experimental plant has clearly demonstrated 
that the cost of production on a commerciai scale would 
give a good margin of profit. The process consists in cal- 
cining the ore on the hearth of a reverberatory furnace 
whence it is fed mechanically on to the mass of incan- 
descent fuel where it is reduced and oxidized. The 
products pass into a flue where a current of air, suddenly 
expanding from a pressure of 40 lbs. per sq. in., effects the 
sublimation, and deposits the antimony and-sarsenic on the 
sides of the flue while the zinc oxide is carried forward 
and caught in muslin bags. 
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The paper by Mr. Wm. Forsyth on eteel fram2 
passenger car construction, read at the Masier 
Car Builders’ Convention last week and reprinted 
in this issue, is a most valuable contribution and 
ought to be the forerunner of an entire change in 
the time-honored system of building passenger 
cars. 

The frame of a passenger car is in fact an ad- 
mirable illustration of how the force of precedent 
is usually a much more potent influence in fixing 
the design of a structure than considerations of 
safety or even of economy. 

The floor of a passenger car is in fact a bridge 
of some 50-ft. span, more or less, between the eni 
supports (the body bolsters which rest on the 
truck center plates) and with the ends overhang- 
ing. Precedent says that the way to build this 
bridge is to use shallow wooden beams like the 
floor of a wooden house—from which, indeed, the 
ear construction has grown by a process of evolu- 
tion. As these wooden beams are not st ong enough 
to carry the load they are helped out by a system 
of truss rods, so that we have a composite struc- 
ture of wooden compression members and iron 
tension members with the well-known def>cts of 
such composite structures. While the ralr-ai 
company thus follows precedent in its car bui d- 
ing department, in the bridge department the days 
of trussed wooden girders have passed and the 
bridge engineer when given such a problem im- 
mediately provides a plate girder, of a depth and 
weight suited to the load to be carried. 

As Mr. Forsyth points out, a steel underframe 
for a passenger car is exceedingly simple to de- 
sign in its essential elements, for the space be- 
tween the bottom of the windows and the lower 
line of the car body gives depth enough for an 
economical girder which will carry the entire 
weight without the use of truss rods. 

In carrying out his design further Mr. Forsyth 
introduces steel beam center sills which as they 
are of comparatively small depth require truss 
rods and from this point of view his des gn ap- 
pears to be open to criticism. It would seem p r- 
fectly feasible to dispense with center silis en- 
tirely and concentrate the metal in the side gird- 
ers, placing cross-beams between them to carry 
the floor. It seems reasonable to believe that such 
a construction would be both stronger and lighter 
than that proposed by Mr. Forsyth. 

Doubtless one reason why the center sills were 
retained in his design was to take the puling 
and buffing strains in direct line; but it ought not 


to be difficult to design a framing of ample 
strength to transmit these strains to the side 
sills. 

Undoubtedly, the sooner the steel underframe 
in some form or other comes into use on paesenger 
cars, the better will be the chances for life and 
limb in passenger train wrecks. It is to be hop-d 
that the ideas put forth by Mr. Forsyth may b2 
promptly taken up by the railways and the car 
builders. There is the more hope of this in that 
wooden car sills of good quality are now exc2rd- 
ingly difficult to obtain and high in price, while 
the reverse is true of structural steel. 


> 


On the day following the burning of the “Gen- 
eral Slocum,” the City of New York awarded to 
the Maryland Steel Co. a contract for five new 
ferry boats, to be operated between Manhat‘an 
and Staten Island. It is a thousand pities t>at 
the award of the contract was not deloyed a littl> 
longer, until the lesson of the “‘S!ocum” dis ster 
had been brought home to men’s minds. Th> new 
boats are to have steel hulls, but the sune-struc- 
ture will be of wood, designed substantially in 
accordance with the prevailing type of ferryhoat 
construction; that is to say. patterned after the 
construction of a wooden dwelling house rather 
than a vessel. It would be co e2sy and simple a 
matter to build this superstructure of incombuvst- 
ible materials instead of painted pine. that the 
contract ought by all means to b2 amended, ani 
it is to be hoped that the res'dents cf Stat>n Isl- 
and who are to travel back and forth on these 
boats daily will unite to urge that th’s be done. 

It is said of course that the new boats will b> 
as good as other boats now in service: but with 
the death roll of nearly a thous2nd on board the 
“Slocum” fresh in mind, how can that be eon-ii- 
ered a valid defence, These ferryboats will cften 
be crowded until every inch of standing room is 
occupied; they will frequent’y under such cir- 
cumstances require three-quarters of an hour or 
more to make their trips during fog. The panic 
and dieaster that a fire wou'd cause uniter such 
circumstances is evident enovgh to anyone. 

As we said last week, it is not the matter of cost 
that stands in the way. A superstructure of light 
steel need cost little if any more than ove of 
wood at the present time. It Is merely a matter 
of overcoming the inertia of ignorance and con- 
servatiem. If the city will not take the t oubl2 
to build fireproof boats for a municipal ferry serv- 
ice, there seems little hope that the corporations 
who are in the business solely for profit will do so. 


> 


The paper describing English practice in refuse 
disposal, printed in this issue, is well worth the 
study of American engineers interested in prob- 
lems of municipal sanitation. There is little 
doubt that the disposal of city wastes is more 
succesefully accomplished in Great Britain than 
anywhere else in the world, with the possible ex- 
ception of Paris. But while English practice in 
refuse disposal may be profitably studied here, 
it can by no means be directly copied without 
taking into consideration the very different con- 
ditions here prevailing. 

In England it is generally possible to burn city 
refuse and to utilize the heat generated for steam 
raising. In this country the probabilijes a‘e 
that more or less fuel will usually have to be 
added in order to burn refuse in a sanitary man- 
ner, and the prospect of profit from using the 
heat for power purposes is exceedingly small. 
English “‘dust-bin refuse,” as it is called, con- 
sists largely of the ashes and cinder from bitu- 
minous coal burned in open grate fires, which is 
still the all but universal method of house heat- 
ing there. The wastes of an American city will 
usually have as their largest constituent anthra- 
cite coal ashes, which, while they contain a con- 
siderable percentage of unburned coal, contain also 
a fine ash which effectually checks the process of 
combustion. The English engineer engaged in 
refuse disposal is perfectly contented to have 
ashes, garbage, etc., all mixed indiscriminately 
and dumped into the furnace because the ashes 
furnish fuel to burn the garbage. In this country, 
on the other hand, the separation of ashes from 
garbage and their separate collection and dis- 


posal appears to be absolutely nec Z 
successful treatment of city wastes 
We say appears to be, for it is 
some way may yet be found succes:; ‘ 
the mixed ashes and garbage 
There would be great advantages , 

this could be accomplished, for not . 
ceedingly difficult to educate hous Be 
servants to keep ashes and garbac. 
the mixing of the two is actually at 
vantage and one of very great imy 
the time they become waste produc: 
hold until they reach the place of ; . 
This is particularly the case in the ome 
months and in cities in the South. 7T 5 “4 
bage alone in hot weather means 
gress of every garbage cart throue) 
little less than a public nuisance. 0, - 
used by these carts to reach the p Pa 
disposal, the inhabitants are quite t 
in indignant protest. baie 
Ashes, however, are an excellent al t , 
decdorizer for offensive garbage, wt 
ture of the garbage is an advan: 
other hand, in preventing the nui-a 
from the ashes in their collection and 
tion. For the garbage utilization 
have been most largely introduce) ¢ is 
disposal in the United States, however «mar, 
tion of the ashes is absolutely essen: 
garbage cremation processes, it is p 
screening the mixed garbage and 4 
collection would remove enough of the { 
to permit the burning of the rect It may b 
objected that the liquids with which +h. am 
ashes are loaded would make it unsanit»: Pi 
these ashes as filling material: but it 
lieved that this objection is well foun: 
ashes would oxidize the small amount 
material in these liquids in a very 
without offense. 


* 


It is gratifying to observe that the acti» 
American Society for Testing Matej! t 
meeting reported in our columns | st we k ji: al 
in the direction of harmony in standard zing speci 
fications. The tendency was most direct y ex- 
pressed in the instructions given to the Committee 
on Iron and Steel: that the various spe -ifications 
drawn by this committee be reconsidered and 
compared with the corresponding specifications of 
other leading American societies, with a view to 
harmonizing the differences and producinz com- 
mon standard specifications. Again, for «xam;le, 
the Committee on Cement, while submitting a 
complete specification, recommended that the 


methods of testing be those already stulied and 
recommended by a committee of the Amvrican 
Society of Civil Engineers. The specification it- 
self will doubtless find wide use, both lbecaus: 
of the care with which it was worked cut ind be- 
cause of the prominence of the membe f the 
committee in the various branches cf indu-'ry ani 
engineering concerned with cement. A siiiicar re- 
sult is to be hoped for in the case of the other 
specifications upon which the society is at work; 
the carefully-selected and representative mikeup 
of the committees offers a strong guaranice of 


valuable results. 
It is unnecessary, of course, to dwell at any 
length on the industrial importance of s‘iniard 


specifications for staple manufactured pro lucts. 
Their value to the engineer, the consumer °nd the 
country at large is as great as their \:u- to 
the manufacturer. A standard specifica' pro- 
vided it be both equitable and safe, cheaj's the 
product, ensures quicker deliveries, and «. + °8 4 
powerful regulator to the industries affec' The 
standardization of screw-threads, of stee! ra) s°c- 
tions, and of structural steel shapes, have often 
enough been cited as examples of this. It < ‘m 
portant to note that radically different as fos 
(respectively, the Government, an engineer m= S0- 
ciety, and a rolling-mili association) were «“''ve 
in establishing these three standards; and w nay 
fairly conclude that the source of a specification 
is of less moment than its intrinsic merits 
The danger of a fixed standard of any kind lies 


in its becoming unprogressive and falling > — ind 
the demands of the time. Even in the m= or 
less fixed matter of shapes of rails and stru ral 
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shapes, changes OF additions may become desir- 
ple after a time. Thus only recently a sug- 
psn for modified sections of rails on curves 
coal place in this column, Or, in the matter of 
structural shapes, we might call to mind the fact 
that their standardization in this country has up 


to the present prevented the introduction of wide- 
flange I-beams, for which there is an increasing 
in structural steel work. Still, these are 


field 
relatively insignificant matters compared with the 
penefits secured from the possession of a set of 


standard rail and shape-steel sections. In the spec- 
fications. however, which deal with material rather 
than shapes, continuous and progressive change 
ig unavoidable, to correspond to the development 
of the manufacturing arts. A standard speci- 
fication, if it is to maintain its value, must closely 
follow this development, for otherwise it will 
prove detrimental rather than beneficial. The 
work of the American Society for Testing Mate- 
rials will be only begun when its standard speci- 
fications are completed and adopted. 


The tendency toward higher unit-stresses for 
steel in structural service has in recent years be- 
come quite general. The old limit of about 12,009 
ibs. per sq. in. for tension has almost universally 
been raised to 15,000 and 16,000 Ibs., wind forces 
are allowed for by stresses of 20,000 to 22,000 lbs. 
in place of the earlier 15,000 to 18,000, and simi- 
larly throughout the range of structural calcula- 
tions. We are reminded of this by the discussion 
of stress-distribution in riveted connections which 
has recently found place in our correspondence 
columns. Several of our correspondents have ar- 
gued, on theoretical grounds, that in a line of 
rivets transferring stress from one member to an- 
other the end and center rivets could not be con- 
sidered to take equal stress. Actual experiment 
on the subject, at least experiment sufficient'y 
comprehensive and careful to give a basis for 
practical deductions, is wholly lacking. But there 
is at least reason~to suspect that the rivets in 
a joint are not equally stressed, even under direct 
tension; and it is certain that eccentric joints, 
which are more frequent than centric joints, have 
a further inequality of stress-distribution. Simi- 
larly there are sources of unequal or secondary 
stress in main members, some of them prevail- 
ing near the joints while others are more im- 
portant near the middle of the member. Practice 
in structural design has not yet progressed to 
the point where these items of stressing are cal- 
culated, and it is improbable that this point will 
ever be fully reached. A margin must therefore 
be maintained between the minimum elastic limit 
of the material and the allowed stress under maxi- 
mum load used in the calculation. What other 
items of “insurance” shall be contained in this 
margin is open for discussion: how much is to be 
allowed for imperfections in material and work- 
manship, or what margin is to be left for chance 
excessive loads. But it is certain that the various 
inequalities of stress-distribution, most of which 
we do not and cannot directly compute, must im- 
peratively be contained in the margin betwee. 
elastic limit and allowed stress. The tendency to 
raise the allowed stresses is limited by this fact, 
and it is not improbable that the limit is already 
approximated in the stresses found in some cur- 
rent specifications. 

It is proper to note, in this connection, that the 
steel in reinforced-concrete is free from nearly all 
of these limitations of stress. Here the distri- 
bution of stress should approximate ideal uni- 
formity. Stresses are not localized, to radiate out 
from joints and rivet holes; bending moments in 
members are (or should be) absent; and in general 
the loading, distributed over the entire surface of 
the steel, is such as to render available the 
maximum strength of the metal. Obviously higher 
unit-stresses, approximating more closely to the 


elastic mit, are permissible under these condi- 
tions. 


CONCERNING THE RESPONSIBILITIES OF INSPECTORS. 


The largest part of the torrent of public crit- 
iclsm which has followed the “Slocum” disaster 
has been directed against the U. 8S. Steamboat In- 
spection Service. In attempting to reply to some 
‘t this criticism, one of the higher officers of this 


department has declared that inspectors under 
him have at times imposed fines or refused per- 
mits to vessels in case of defective equipment only 
to be overruled by higher authorities through the 
political influence of the owners of the vessels. 
There is only too much reason to credit this state- 
ment, and it seems to us at this time proper to 
Say a word as to the difficult position which the 
inspector occupies. 

It may truly be said of him as of the London 
policeman of Gilbert & Sullivan operatic fame 
that “’is lot is not a ’appy one.” This applies not 
alone to inspectors in this particular branch of the 
Government service. It is true of inspectors of 
municipal building departments and in many cases 
of inspectors on engineering contracts, particular- 
ly on public works. ~~ 

It would be hard to name a position, in fact, 
calling for more high moral character and abso- 
lute unswerving devotion to duty and honor than 
is frequently demanded of the inspector in, let us 
say, the steamboat inspection service. 

Of course there are inspectors who perform their 
work perfunctorily, who give the owner the ben- 
efit of every doubt and who consider it no part of 
their duty to interfere with anything short of 
flagrant violations of the statute. Such inspect- 
ors have nothing to complain of in life except in 
the rare instances when some accident occurs 
through faults that they might have discovered; 
and these unpleasant occurrences are soon buried 
and forgotten. 

We do not speak now of this class of inspect- 
ors, but of the man who honestly and faithfully 
endeavors to discharge the responsibilities laid 
upon him. He, too, finds little difficulty in dealing 
with men of honor and morality, willing and anx- 
ious to comply with all reasonable requiremen'‘s; 
but when it comes to the men who are striving to 
run as close as possible to the law or even to ig- 
nore it and build the cheapest thing the inspector 
will pass—then he needs all the resolution and in- 
tegrity that he can muster. 


Such a situation makes hard work for the in- 
spector, even when he is assured of the absolute 
confidence and integrity of his superior officers; 
but take the cases where he has good reason to 
be in doubt in this point. He knows on the one 
hand that to pass over some weak point may pos- 
sibly mean loss of life or property and his duty to 
the public is therefore to report it. He cannot 
escape this responsibility, and it rests solely on 
him. He knows on the other hand that the 
chances are perhaps a hundred to one that this 
particular weak point will never cause disaster 
and that if he makes a protest against it it will 
very likely be overruled by higher authorities and 
he will be condemned by those above him as an 
impractical fellow, who is always making trouble 
over theoretical trifles. He knows further that if 
he continues to report defects in which influential 
parties are concerned he will very shortly be 
marked for dismissal. It is such a situation as 
this that tries a man’s soul. Can it be wondered 
at that many a man when thus placed reasons 
that it will be of no benefit to the public for him 
to stand for what is absolutely right and thus 
forfeit his position, to have it later filled by some 
pliant tool who will merely work the office for 
what he can get out of it. 

It is by such reasoning as this that many an 
inspector comes to follow the easy-going life in- 
stead of the strenuous one, and who that con- 
siders all the circumstances can wonder at his 
course. It is common to condemn the inspector 
as a man who accumulates money by blackmail; 
but we believe this type of inspector is much 
more rare than is commonly supposed. It is not 
greed for money that makes men derelict to their 
duty so much as fear of losing their source of 
livelihood for themselves and those dependent 
on them. 

It is not at all improbable that in this fact more 
perhaps than in any other, lies the reason for th2 
high reputation for honor and honesty of our 
army officers. 


We need hardly say that the record of work done 


under direction of these men, particularly in con- 
nection with engineering construction, is almost 
wholly free from cases of fraud or peculation. This 
is often iaid to the esprit de corps which ie instilled 


into the men from the time they enter Weat 
Point; and much credit can doubtless be given to 
this. Yet it is reasonable to believe that one 
strong reason why the army officer can calmly 
turn his back upon temptation to which his civil- 
ian brother yields, is that the officer is secure in 
his position and can do his duty without fear or 
favor. 

We commend this aspect of the case to those 
of our readers who periodically write to us re- 
questing our aid in ousting army officers from the 
control of river and harbor and other Govern- 
ment engineering work. The public will hear 
nothing of such a change until it can be assured 
that the work will be carried on with the same 
honesty and fidelity by civilian engineers that 
have ruled in the military engineers work. Until 
some plan of organization is devised .that will ef- 
fect this—and which the public will believe will ef- 
fect it—there is not the remotest prospect of such 
a change. 

Turning now to the other classes of inspection 
work in Government or municipal service, is 
it not reasonable to believe that the best method 
to raise its standard is by giving inspectors more 
secure tenure of office? No matter how strict we 
may make the building laws of a city or the Fed- 
eral marine lawe, we are and must be dependent 
for their enforcement upon the ability and fidelity 
of the building inspectors in the one case or the 
Federal steamboat inspectors in the other. If we 
permit inspectors to be appointed and removed 
through political pull, they will be controlled by 
those who created them. The builder or the 
steamboat owners will pay heavy political contri- 
butions and inspections will be more or less of a 
farce. 

If, on the other hand, we can have inspectere of 
education and moral character, selected for abllity 
and integrity, and if we can give them reasonable 
security in their positions against the attacks of 
those whose work they may be obliged to con- 
demn, we will have laid a sound corner-stone for 
a faithful inspection service. 


LETTERS TO THE EDITOR. 


Methods of Finishing Concrete Surfaces. 


Sir: Some months ago a correspondent of your paper 
asked whether there was not some way to obtain a uni- 
form appearance for the exterior of concrete work. The 
following methods are used by the U. S. Engineering De- 
partment on the fortification work of this harbor, with a 
fair measure of success. 

The work is massive monolithic construction, and con- 
sists of building platforms to support guns, parapet walls 
to protect these guns, and rooms in which to store am- 
munition and for service purposes, all of which have 
massive walls and roofs. The concrete ig mixed in pro- 
portions of from 1 to 9 to 1 to 12, is made of Portland 
cement, and is deposited ‘‘quite wet.’’ No mortar Is 
placed against the forms or molds, but each shovel of 
concrete deposited in contact with the forms is thrown 
against them with some force, so that the coarser stone 
rebounds. A wedge-shaped rammer is then used against 
the form in order to work up the outer layer of concrete 
to a slushy consistency. Where the concrete ingredients 
have been kept uniform in character, and there has been 
little variation in the quantity of water used, there re- 
sults a concrete fairly uniform in appearance. There 
must, however, be a slight excess of fine material over 
and above what would be required theoretically to fill the 
voids in the coarse, no matter whether the proportions of 
mixture be 1 to 4 or 1 to 12, and whether or not it is 
machine mixed. 

After removing the outer forms, which are made of 1 x 
6-in. Oregon pine surfaced one side, the concrete surface 
is ‘‘pointed’’ with Portland cement mortar, mixed about 
1 to 1%. For interior work the sand used is quite fine, so 
as to give a smooth surface for whitening; on exterior 
work coarser sand is used because it makes a better appear- 
ance end is not so apt to check where exposed to the 
wind and sun. This pointing is usually done with a cork 
float. It is aimed to leave no-surpius mortar on the walls. 
It is rubbed very thoroughly with mortar of a slushy con- 
sistency. The masons do not use the ‘‘darby’’ at any time 
when pointing. There will, of course, be a small film 
of mortar left in places owing to the working of the form 
lumber. 

The above treatment, when carefully done, produces an 
exterior elevation which is quite uniform in appearance, 
and will remain so for a period. Expansion and con- 
traction checks, in time, separate the masses along the 
joints of successive days’ workings when depositing, for 
no attempt is made in this character of construction to 
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work continuously, as it would require very heavy forms 
to support roofs of 10 and 12-ft. thickness of wet concrete, 
and few foundations could stand under the ‘‘mushbing’”’ 
they naturally receive from the water of large masses of 
concrete. Along the joints of separation (of the expansion 
cracks) the soluble galts in the mortar appear in the shape 
of efflorescence. To prevent the efflorescence the well 
known “Sylvester's wash” has been tried with very fair 
success. Its preparation and application is as follows: 

A stock solution is made of 1 Ib. lye and 5 Ibs. powdered 
alum dissolved in 2 quarts of water. For use a pint of 
the stock is taken to a bucket of water, in which is 
mixed about 10 Ibs. Portland cement, preferably of a 
dark color, because the resultant wash bleaches some- 
what. The wash should be put on during cloudy weather, 
the wall being first thoroughly wet with a hose. Addi- 
tional coats can be given on successive days. When the 
cement is once put in the solution it must be kept stirred 
until used. 

The action of the wash is to form an insoluble com- 
pound with the sulphate of magnesia and other soluble 
salts, thus forming an impervious skin over the surface of 
the masonry, making the best possible waterproof coating. 
If each successive coat of ‘‘Sylvester’s wash’’ is properly 
applied, the resultant surface ought not to crack or peel. 
How it will stand the test of time on exterior plastered 
surfaces as against the ‘‘pointed” surfaces !s not known. 
It is recommended that if the wash is to be applied to plas- 
tered walls the work be done within a week or ten days. 
On “pointed” walls the age of the work does not seem 
to influence results. 

The work here described is under the direction of Lt.- 
Col. Thos. H. Handbury, Corps of Engineers, with the 
writer as the Assistant Engineer in charge. 

Respectfully yours, J. H. G. Wolf. 

Flood Building, San Francisco, Cal, June 14, 1904. 


Distribution of Stress in Riveted Joints. 


Sir: In Engineering News of June 9, 1904, ‘‘Draftsman”’ 
inquires whether anything has been published on the dis- 
tribution of stress in a riveted connection having a sin- 
gle line of rivets in same direction as the stress in the 
member spliced. In the report of The Ohio Society of 
Surveyors and Civil Engineers for the year 1902 is an 
article by the writer on ‘“‘Designing of Riveted Connec- 
tions’’ one part of which treats this very case. The line 
of argument is best shown by an example. Assume a 
narrow bar spliced with two bars whose combined cross- 
section area equals that of the main bar and having three 
rivets on each side of the center of the splice. The or- 
dinary assumption used in determining the number of 
rivets required is that the stress is equally divided be- 
tween the rivets. If this assumption is correct, then be- 
tween the two end rivets the stress in the main bar 
equals two-thirds of the stress in the member and the 
stress in the splice bars equals one-third of the stress 
in the member. Then, as the material is the same and 
the sections equal, the distortion in the main bar is 
twice that in the splice bars, or for tension, the distance 
between rivets is greater in the main bar than in the 
splice bars. This means that the distortions of the two 
rivets are unequal and therefore their stresses are un- 
equal. If the section of the splice bars is greater than 
that of the main bar, or if the number of rivets is greater 
than three, the disparity for the two end rivets is greater. 
This agrees with ‘‘Draftsman’s’’’ views but shows the 
common assumption to be inexact. Nevertheless there 
are several practical considerations that render it not 
worth while to try to be any more precise. These are 
mentioned in the article and need not be repeated. The 
principal one is that any working assumption as to dis- 
tribution of load among the rivets may be entirely upset 
by the workmanship. 

The article referred to deals with some of the aspects 
of different forms of riveted connections, but is in no 
sense 'a treatise. For a more complete and technical 
treatment of riveting in its many aspects no draftsman 
should fail to consult Burr's “‘Elasticity and Resistance 
of the Materials of Engineering.” 

Yours truly, W. H. Boughton. 

West Virginia University, Morgantown, W. Va., June 
13, 1904. 


Sir: Referring to question in your issue of June 9, 
page 542, from ‘‘Draftsman’’ of Homestead, Pa., the fol- 
lowing may throw a little side light on the subject: 

Under a fiber stress P of 14,500 Ibs. per sq. in., steel 
will compress or extend about 1-2,000th of its length. 


Fig. |. 
+ i }p 
Ene. News, Fig.2. 


In Fig. 1, consider left end fixed and right end moving 
under the load P, the distance X. If X — \-in. (the di- 
ameter of one rivet), L. = 125 ft. 


If instead of applying all of P at the end, we distrib- 
ute it uniformly along the length as in Fig. 2, the move- 
ment Y will be only half as great as before; or in other 
words, if Y — \%-in., then L = 250 ft. This condition 
closely resembles the condition in a riveted joint of ordi- 
nary length, for evidently the end movement cannot under 
the usual loading seriously injure the end rivets before 
the others along the line will be brought into action. The 
same reasoning applies even more forcibly to the second 
rivet, where the movement is less, and so on to the end 
of the line. It would appear, therefore, that the shear 
must be practically uniform on all of the rivets. 


10:06:30.0 4 


Exe. News. 


Fig. 5- 


Fig. 3 shows such a joint in its simplest form, with a 
graphic representation of the load in the plates shown in 
Fig. 4. If the friction of the plates be taken into con- 
sideration, it is probabie that the diagram of loads should 
be as in Fig. 5. 

Another thing that has given rise to some confusion is 
illustrated in Fig. 6, which represents a column stiffener. 
Leaving out the question of eccentricity, which is not un- 
der discussion, assume 


that the load on stif- Pi 

fener is applied in a di- | Y 

rect line on the rivets. +9 

Let the column above be 1@ +! 8 

loaded with the load P Hp 

(14,500 Ibs. per sq. in.) 035 

and the stiffener simi- 9 --/ = af 

larly loaded to the safe jf” me. 4 

shear of nine rivets. ~ 55 

Under its load from #H 

above the column will - 445 

compress and tend to F 7 

compress the stiffener to 49 

an equal extent. 235 
(a) Assume that it 

does. Then, from this = 

cause alone, the com- 

pression will be uniform 

over the distance H. — Ens. NEWS. 

The relative movements Fig. 6. 


of parts toward center 

of stiffener and the consequent shear on rivets (which 
only could produce this movement), is indicated by the left 
row of figures. The shear due to direct load on stiffener 
is assumed to be uniformly distributed as in the middle 
row of figures, and the combined shear is indicated in 
right hand row. 

Now this result is quite contrary to the conclusion of 
your correspondent, but it arises from the erroneous as- 
sumption (a). For the total compression of column in 

24 
—— = .012-in. (using 3-in. spac- 
ing), and the resultant movement at end rivet = .006-in. 
This is scarcely sufficient to bring the rivets into action, 
and makes absurd the supposition that the rivets are 
seriously strained. It would seem, therefore, that we are 
fully warranted in accepting the theory of uniform shear. 
‘John L. Hall, 


distance H, is only 


Chicago, June 13, 1904. 


SPECIFICATIONS FOR CAST-IRON WHEELS FOR 60,000, 
80,000 AND 100,000-LB. CARS.* 


Chills must have the same inside profile as shown by 
M. C. B. drawings of wheel tread. The inside diameter of 
the chill must be the M. C. B. standard of 38% ins., meas- 
ured at a point 25% ins. from outside of tread of wheel. 

2. Wheels of the same normal diameter must not vary 
more than \%-in. above or below the mean size measured 
on the circumference, and the same wheel must not vary 
more than 1-16-in. in diameter. The body of the wheel 
must be smooth and free from slag, shrinkage or, blow- 
holes. The tread must be free from deep and irregular 
wrinkles, slag, chill cracks and sweat or beads in throat, 
and swollen rims. 


*Extract from report of committee of Master Car Build- 
ag Association at the Saratoga, N. Y., Convention, June 


3. The wheels must show clean Bray iron !n + 
except at chaplets, where mottling to not mor. es 
from same will be permitted. The deni) 
iron must not exceed 1 in. nor be less th. hea 
middle of the tread, and shall not be jo-. the 
the throat, for wheels weighing 600 in 
ceed 1 in. in the middle of the tread nor ba ? me, 
in. in the throat for wheels weighing 67.0 (16 
not exceed 1-in. in the tread or be leas +) , 
throat for wheels weighing 700 Ibs. The | 
iron shall not vary more than \%-in. arow: watts 
the rail line in the same wheel. . a 

4. For each 100 wheels which pass ins; ' 
ready for shipment, two representative « RPO 
taken at random, one of which ghal! be 
following tests: 

The wheel shall be placed flange downwa-} 
block, weighing not less than 1,700 jh< 
masonry at least 2 ft. deep, and having thre- 
more than 5 ins. wide to rest upon. It «) ep 
centrally on the hub by a weight of 200 jh Ky 
wheels, ten blows falling from a height of 9 ae, 
Ib. wheels, twelve blows falling from a he > eg 
and for 700-Ib. wheels, twelve blows falling ° AS 
of 12 ft. Should the test wheel stand the « me ad 
of blows without breaking in two or mor. a 
inspector will then subject the other whee! + fallbe 
ing test: 


The wheel must be laid flange down in th, i ana 
channel way 1% ing. wide and 4 ins deep must 1 r 


with green sand around the wheel. The les: "eet 
wheel must form one side of the channe! 
clean flange must form as much of the botto: 


will cover. The channel way must then he ¢ 


top with molten cast iron, which must be }-: , Ge 
when poured, so that the ring which is formed tes 
is cold shall be solid or free from wrinkles or }o+ Th 
time when the pouring ceases must be noted ona sa” 
minutes later an examination of the wheel mus! 
If the wheel is found broken in pieces, or if any crack 4. 
the plate extends through or into the tread, the 1) a aie 
represented by the tests will be rejected. Sue 

In case of the drop tests, should the test whoo} hee k 
in two or more pieces with less than the required a 


of blows, then the second wheel shall be take “0 
same lot and similarly tested. If the second whe, 


the test it shall be optional with the inspector whet} er he 
shall test, the third wheel or not; if he does not do so. oe 
if he does, and the third wheel stands the test. th, 100 
wheels shall be accepted as filling the requirements of 
the drop test. 


6. The lower face of the weight of 200 Ibs. shal be & 
ins. in diameter, and have a flat face. : 

7. Wheels shall not vary from the specified weight more 
than 2%. 

8. The thickness of the flange shall be re 
maximum and minimum flange thickness 
by the M. C. B. Association. 

9. All wheels must be numbered consecutively jn ap- 
cordance with instructions from the railroad ‘company 
purchasing them, and shall have the number, the normal 
weight of the wheel, also the day, month and year when 
made plainly formed on the inside plate in casting, and no 
two wheels shall have the same number. All wheels chal! 
also have the name of the maker and place of manufac. 
ture plainly formed on the outside plate in casting. 

10. Individual wheels wiil not be accepted which 

(1) Do not conform to standard design and measure- 
ments. 

(2) Are under or over weight. 

(3) Have physical defects described in Section 2 

Any lot of one hundred wheels submitted to test will 
not be accepted 

a) If wheels broken do not meet the prescribed drop 
es 


gulated by the 
&ages adopted 


(2) If the wheel tested does not stand the thermal tests 
(3) If the conditions prescribed in Section 3 are not com- 
plied with. 


11. All wheels must be taped with M. C. B. standard 
design of wheel circumference tape having numbers 1, 2. 
3, 4, 5 stamped 1%-in. apart, the figure three (3) to rep- 
resent the normal diameter, 103.67 ins. circumference, the 
figure one (1) the smallest diameter and the figure five 
(5) the largest diameter. 


DISCUSSION, 


Mr. A. M. Waitt—I think that the association and the 
wheel committee are objects of congratulation in having 
such an able report presented. I understand that the com- 
mittee and the representatives of the Wheel Manufac- 
turers’ Aszociation have done an unusually large amount 
of work in producing this report, and I think for the 
first time in the history of wheel making in the United 
States the wheel makers are unanimous in recommending 
the wheel submitted by the committee as being for all 
purposes and all uses, for its class of service, the best 
that can be produced. I find that these wheels, almost 
identically as presented, have been in use on the South- 
ern Pacific road, where they have had the most severe 
service, going down long grades with brakes set, going 
around sharp curves and having the severest kind of tests 
possible, and they are satisfied with the wheel. ! be- 
lieve that every road can well afford to endorse the 
report of the committee. 

Mr. J. E. Muhlfeld (B. & O.)—I think there is room for 
a great deal of further investigation before either the 
practice should be recommended or the wheel made 4 
standard. Experience on the Baltimore & Ohio with severe 
service conditions and under heavy capacity equipment, 
with a wheel very much of the design proposed and 
very similar in quality and test requirements, has not 
developed satisfactory service. There are three weak- 
nesses that have developed; one is the considerable flange 
friction, resulting in cracks at the throat of the flange; 
another is cracked plates, which have resulted in 4 
great many instances in bursting of wheels; and it has 
been an expensive proposition to the road. Now, we 
have had in service a design of wheel for some 1° or 18 
years, which, I believe, originated in the Baltimore & 
Ohio foundry at “sat time, which from all practical re 
sults, on the information that I can get, has given b<tter 
service than a wheel of the proposed design. the 
proposed design of wheel there are different stresse that 
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. against one another. In the design of wheel 


is a harmony and a unison in the con- 
ca expansive efforts. The proposed design of 
ovat 4 have a tread contour which is liable to 
friction. We have found that flange fric- 
=i +. jn eracks at the throat of the flange and 
in the breakage of the flange. The proposed . 
.n increased depth of the metal at the tread 
ig mr relieve the chilling action at the flange, and 
og + given us any increased strength at that point. 
as oe ‘he design that I referred to has the advantage 
ent up the flange with more metal; the tread 
es “na al at that point and tends to reduce the chilling 
i and as I before remarked, the plates are of such 
cana as to prevent the cracking. I would strongly 
pide nd that before a wheel of the design and specifi- 


cations proposed is made the recommended practice or 
considered as a standard, that the committee be con- 
as to make further investigations. 

“Mr n. P. C. Sanderson (Seaboard Air Line)—I would 
like to ask the chairman of the committee if they con- 
sidered the use of @ larger radius in the throat of the 
fange than the standard %-in. 

Mr. Wm. Garstang (C. C. C. & St. L.)—The flange was 
increased on $0,000 and 100,000-Ib. car wheels about 4-in, 
more than the wheels that you are using at the present 
time. We believe that the flange has been very material- 
ly increased on the wheel that the committee has recom- 
mended. We increased it from 5g-in. radius to 11-16-in., 
if I remember, and increased 
the depth of flange about 

Mr. J. E. Mublfeld—I think 
in order to get the result 
at the throat of the flange 


Outline of 600 /b, Wheel. 


out, should do away with Mr. Muhifeld’s objections very 
largely. 

Mr. A. W. Gibbs (P. R. R.)—I would merely say that the 
thermal test will not protect you against these troubles, 
We have used the thermal test from the beginning on 
our road, and I think that we have a little over 700 of the 
flanges breaking in the manner that Mr. Muhifeld de- 
scribes in one year, and we are both manufacturers and 
buyers of wheels. We try, making our own, to make 
them right; but I do not see that we make any better 
than we buy; so I am afraid it is a family weakness. 

Mr. White (B. &. O.)—I think it has been pretty well 
demonstrated on our heavy grades that wheel breakage 
is due more to flange friction than brake friction. We 
are operating over a 2 and 3% grade a distance of 17 
miles at one point, but with numerous curves. We have 
been using a wheel similar in design to the oue proposed 
for about 18 months, and from our engineer of tests I 
understand the specifications are very nearly identical. 
So I don’t see anything to justify this association in 
recommending this wheel until something has been pro- 
duced better than has been in use in the last 18 
months. 

Mr. Wm. Garstang—I would like to say to this associa- 
tion that we have had all the wheel talent in this country 
on this subject, and, as you know, in our last conven- 
tion the subject was continued and the committee in- 
structed to act with a committee of wheel manufacturers. 
Shortly after the convention was over I called the wheel 


650 ” ” 


you have to increase the 
depth of the metal and the 
amount of it at that point 
sufficiently to carry away the 
chilling action, You have 
got to back that flange up 
with good grade metal, not 
only metal in the tread itself 
put also the brackets, and by 
designing the brackets so as 
to get a more radical design 


and more of a tangent at the 
rim, the junction, I think 
the benefit of that metal at 
that point will very materially 
tend to reduce the chilling 
action, which we have found 
in a great many cases responsible for broken flanges 
where no cracks had developed. We have found on a f7- 
mile curve, where we have to apply hand brakes in 
connection with air brakes, that the heating tends to 
produce cracks at the throat of the flange, and when the 
trains reach the foot of the grade the wheels are much 
heated, and a good inspector can then detect those 
cracks. If they are not detected, however, the wheels 
continue in the service and a sharp impact at some frog 
or guard rail or some other point on the right of way 
may break off that flange and cause an expensive wreck. 
From tests that we have made and the results of actual 
practice during the past 18 years it has been developed 
that the increasing of the metal in the tread very mater- 
ially, as well as backing the flange, will produce a better 
chill than where the metal is skimped at that point. 


Mr. W. E. Fowler—I was connected with the Southern 
Pacific a few years, and I do not think. there is a road 
in the country that has worse grades or a longer grade 
than the Southern Pacific has from Summit down to 
Sacramento, and I think it proper to say also that the 
Southern Pacific experimented with the wheel reinforced, 
such as Mr. Muhlfeld refers to, and abandoned it in 
favor of the type that they are using now. I do not re- 
member during the two years that I was with the 
Southern Pacific that we had any trouble with flange 
cracks at the base of that long grade. I think also that 
it has been shown by other experiments in the past that 
these flange cracks are due to other causes. 


Mr. J. E. Muhlfeld—I might say that our troubles on 
account of flange breakage and wheel failures are not 
confined to our own system of cars. We have as much 
trouble on that account with foreign equipment as we 
have with our own. 


Mr. William MecIntosh—It occurs to me that a great deal 
of the trouble that Mr. Muhlfeld is encountering in the 
way of cracked wheels would be overcome with the use 
of air brakes entirely on his cars and the elimination 
of any hand braking. We have some heavy grades on 
the line that I am connected with, and we have encoun- 
tered in the past a great deal of the trouble that is 
mentioned, and we have found that it almost invariably 
srew out of the hand braking. In other words, it is a 
dificult matter for brakemen to pass over coal cars, or, 
in fact, any kind of cars, but more particularly coal cars, 
‘rom one truck to another, and no matter how good your 
regulations are your brakemen will set up a certain 
number of brakes and leave them on all the way down 
the hill, and that kind of treatment will break most any 
kind of a wheel which can be made. 


Mr. W. E. Fowler—A thermal test, if properly carried 
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manufacturers together. They met me in Indianapolis, 
and I asked them what they wanted. Well, they were 
not quite sure what they wanted, but they didn’t think 
that they wanted the wheel that we had proposed last 
year, and they wanted to have time to think it over. After 
talking it over and agreeing on a general outline, it 
was agreed that the wheel manufacturers should get 
together themselves and decide just what they wanted, 
and we would then call another meeting and try to get 
together on a standard wheel. To my certain knowledge 
the wheel manufacturers of this country had a three 
days’ session in Chicago deciding on a standard wheel, 
and when they got through the wheel that is presented 
in this report was the wheel that they decided on as being 
the best design for all classes of service of anything that 
they were able to get up. I am not a wheel maker my- 
self, but I know this—I have been placed on this com- 
mittee—that there were no two wheels in this country 
manufactured by different makers that were alike, and 
I do not believe that the relation of the plate with the 
flange would make any particular difference if it varied 
%-in. one way or the other, because we found them 
varying over an inch, and the manufacturers and the 
Toads using them claiming they were the best wheels 
they ever used, and we got similar replies concerning all 
makes of wheels, both from the manufacturers and the 
roads using them. I don’t think there ever was a time 
when the opportunity was so ripe to get together on a 
standard wheel'as at the present time, and I hope Mr. 
Waitt’s motion will prevail. 

Mr. W. G. Wallace (D. M. & N.)—It would seem to 
me that a great deal of this trouble is due to the improper 
handling of the train on heavy down grades. We all 
know that it is difficult to keep men down to the min- 
imum speed, and when we get down to the foot of a hill 
we find that where the retainers are not properly taken 
care of some of the wheels are very hot, while others 
are apparently in good condition. 

Mr. Onderdonk (B. & 0.)—We started a test some years 
ago in order to determine what was the cause of the 
development of seams in the throat of cast-iron wheels. 
We put a number of wheels under 100,000-lb. cars, one 
truck having the regular brake applied and the other 
truck being free from brakes. This was to determine 
whether the seams were developed in the throats of 
the wheels where no brake shoes were applied. After 
being in service for between 18 months and two years, 
we had two or three of the wheels on which the brake 
shoe had never been applied develop these seams and 
break. These were cars operated on the eastern end 
of the road, where the curves are quite severe. We 
have had other wheels under heavy equipment that have 


not been operated on. grades, but simply around curves, 
that have developed the same seam. There have been 
some remarks to the effect that braking would cause 
these seams. We have never found it to be directly due 
to that cause. The cracking of the plates, however, is 
due to the heat from the brakes of the cars and ex- 
pansion. This, we find, has been overcome to a certain 
extent by the design of the wheels. We have had wheels 
similar to the design proposed in service, wheels of other 
designs and some of our own, wheels made of the same 
mixture, the same foundation, but with marked differ- 
ence in service, and from our records of the number of 
wheels that have come out of service the present design 
of wheel has given us more trouble with cracking than 
almost any other design. 

There were also some remarks made about the trouble 
being duc to running arounée curves and down hills at a 
high rate of speed. The 17-mile grade spoken of on the 


Baltimore & Ohio required an hour to come down the 
hill with a freight train; that is, at the rate of 17 miles 
an hour. There are a number of 14° curves on the hill, 
and it would be impossible to go around those curves 
at a very high rate of speed without some serious 
trouble. The wheel recommended for practice by the 


wheel makers at the present time is a wheel that is easy of 
manufacture; that is, a wheel that can be cast or molded 
more readily than some of the other wheels that we 
have found to give better service. 

Mr. Wm. MclIntosh—The last speaker mentioned find- 
ing some wheels without brakes with cracked flanges. 
That does not explain ‘anything at all, except that the 
wheels left the foundry, probably, with defects. Those 
were defects that no doubt originated in the foundry, 
and they would have developed much more quickly with 
brakes than without. It is a well-known fact that 
wheels will break much more readily under cars that 
are riding the side bearings than where they are riding 
freely on centers or on roller bearings, for the reason 
that the truck, when bound on the side bearings, on 
striking a frog or a curve, has to sustain a much greater 
force than it would if riding freely. 

Mr. Bentley—There has been a good deal said about 
side bearings having a great deal to do with the bfeak- 
ing of the flanges, etc., and some other conditions that we 
will continue to have with us, and it is to my mind an 
assurance that we should have a wheel that will meet 
these conditions. Now, the design of the wheel that 
is proposed here, we have had in service, and we know 
that it is not meeting the requirements of our service. 
We have a wheel that has been spoken of here of another 
design, in which we find but very few failures on account 
of the flanges cracking or breaking off, or the plates crack- 
ing. Now, to have such a wheel as is proposed go out 
to be possibly adopted as recommended practice would 
mean that the different wheel makers are going to a 
large expense in changing all their paraphernalia for 
the manufacture of wheels, and under such conditions 
they would hardly favor a change in two or three years 
if we found that this wheel was not satisfactory;. they 
would not want to go to the expense again. It seems 
to me that the continuation of this commitee for another 
year at least, to further investigate this matter, would be 
of great advantage to the association. I can very readily 
understand, if the committee of wheel makers had pos- 
sibly 100 or more designs of wheels it would take them 
three days or more to agree upon a design that would 
possibly require the leazt change of the different manu- 
facturers’ paraphernalia and the least expense to them, 
and if this wheel does not meet the requirements they 
we would be compelled to go to the steel wheel and 
increase the expense, as has been spoken of. It would 
very much increase our operating expenses. I certainly 
would like to see the committee continued for another 
year, to investigate the matter further. 

Mr. J. E. Muhlfeld—Mention was made of the elim- 
ination of some of this flange trouble trucks that probably 
had lateral motion features. I would say that under that 
kind of trucks we have had less trouble on account of 
cracks in flanges and flange breakage, but from the fact 
that quite a number of railroads are getting out steel 
wheels—I think some roads are making tests of them 
—it seems to me desirable to know whether they are 
putting those wheels in use to reduce operating ex- 
penses or whether it is to prevent liability for accident. 
If it is to reduce operating expenses, we have not 
been able to figure out how we can do it. If it is to 
prevent accident, we think it can be helped in that way, 
but it can be done much more economically by getting a 
proper design of cast-iron wheel. 

Mr. W. Garstang—I do not think this association can 
possibly lose anything or take any chances by adopting 
the wheel recommended by ‘the committee for recom- 
mended practice for a year. We have got to handle it 
in that manner in order to find out what the wheel will 
do. ‘It is a new wheel; it has not been tested, but is 
based on lines founded on the experience of the men 
best qualified in the country as the wheel that will 
give the best service. They have spoken of the design of 
this wheel. I was connected with the Chesapeake & 
Ohio for five years, where we have grades equal to 
those on the Baltimore & Ohio. This design of wheel, it 
is true, was under 60,000-lb. cars, but the design 
gave us better service than any other that we used 
over therg¢, and we used quite a number, 
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CONCRETE-STEEL STAIRWAY CONSTRUCTION; NEW ‘sauare steel rods having an elastic limit of about Ibs. of lamp black to each barre] of The 

YORK RAPID TRANSIT RAILWAY STATIONS. 60,000 Ibs. and an ultimate strength of about 80,- finish consisted in applying a thin eat Rican - 
000 Ibs. per sq. in. The sizes of the bars used are tar to the faces as soon as the {.-, gas the 
The construction of about 200 separate stair- given by the drawings. The concrete was com- moved. This coating was for the ; tp og A 
ways is necessary to get people to and from the posed of 1 part Portland cement, 3 parts sand ing any air holes or pitting and was :, ioe? tt 
underground station platforms of the New York and 5 parts %-in. broken stone or gravel. To scraped smooth. A view of one of : See me 

Rapid Transit Railway. Generally speaking, form the panel faces of the risers 1in. of 1 cement, before this 


finishing work was I 
there are eight stairways for each station, two 2 sand mortar was laid with the concrete. The shown by Fig. 4. When complete} 


for entrance and two for exit on each side of the treads have a similar surface coating made with ways present a very smooth and nea: 


Their strength is attested by the ; 
contractor for the cable installation » S coil 
of cable into the station by rolling 1). 
plank placed on the stairs. These 
tons each, 

The station stairways for the Ra; 
Railway were all constructed by the 1), Con- 
struction Co., of New York city. 
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ANNUAL CONVENTION OF THE MASTER cp BUILD. 
ERS’ ASSOCIATION. 


The master car builders of America 1), in an- 
nual convention for the thirty-eighth time on tr. 
June 22. The meeting place was Saratoe Ee 
: and the sessions of the convention occupied three 
6-H : days. As is usual with this convention the at- 

tendance was large and a large number of rep. 
resentatives of railway supply houses were Ai f 
hand with their usual display of exhibits and Jay- 
ish entertainment. Of these extraneous featyres 
of the convention enough is said in noting that 
they were quite as conspicuous as usual, and alsy 
quite as well appreciated. To the engineer ang 
railway manager the items of interest are those 
connected with the professional work of the con- 
vention. This was, on a general average, of a 
higher character than common, though marked 
by the absence of any paper particularly re- 
markable. There was perhaps less discussion than 
usually takes place and the wonderful thing 
tracks. It was decided to construct these stair- selected sharp sand. In addition, the treads have happened that the ‘Interchange Rules” were dis- 
ways of concrete, this material being chosen be- embedded metal safety treads consisting of a posed of in about five minutes’ quiet talk. Th’s 
cause of its durability, its fireproof qualities and 3%-in. nosing strip and a 4-in. back strip held to- statement can be fully appreciated only by tho-e 
its flexibili.y in meeting varying conditions, and gether by straps placed on the underside between who, under the older order of things, have wit- 
also because it was easier and quicker of erec- the strips and the cast-iron lugs which anchor  nessed a wrangle of from three to five hours dur- 
tion and considerably cheaper than steel con- them to the concrete. The sketch, Fig. 3, shows ation and have wearily listened to the drone of the 
struction. Concrete construction was in addition the arrangement of the anchoring lugs, which ‘vote by cars” on each disputed point. Another 
more in keeping with the station and subway con- > 
struction than steel. The entrance stairways, be- a 
ing at the rear of the stations, it was decided to 
construct them on an inclined concrete base 
or foundation and to make them of plain con- 
crete, but the exit stairways being inside the sta- 
tion were made of reinforced concrete and were 
carried at the bottom on the station platform 
and at the top by an I-beam at street level, with 
two or more intermediate column supports de- 
pending upon the span between end supports. 
The reinforced concrete construction of the exit 
stairways is alone described here. The draw- 
ings of Fig. 1 show one of the narrower stair- 
ways built against the station side wall but sup- - 
ported independently of the wall. It is composed 
of two flights with an intermediate landing and 
four intermediate columns. The construction 
consists of a plate, notched on top to form the 
steps and plane on the underside, carried by and 
built in one piece with two string girders, one at 
each edge.’ The string girders rest on the concrete 
columns and on the top and bottom supports. 
‘ They are each reinforced with one rod on the 
tension side, and the columns each have four re- 
inforcing rods, one placed at each corner of the 
rectangular section. The plate reinforcement con- 
sists of longitudinal and transverse rods arranged 
as indicated by the drawings. 

The construction for wide stairways is shown by 
Fig. 2. Like the narrow stairways they are com- ENG. 
posed of two flights and an intermediate landing. — 
They are without the string girders and have 
supporting columns on one side only, the support FIG. 2. WIDE STAIR CONSTRUCTION IN REINFORCED CONCRETE; RAPID TRANSIT 
of the opposite side being secured by notching RAILWAY STATIONS. 
the plate into the sidewalls of the station. The 


plate reinforcement consists of longitudinal bars are spaced 14 ins. apart lengthwise of the tread. notable feature of the convention was the intro- 

on the tension side supplemented by short bars The lugs are attached to the metal strips by brass duction of addresses by Mr. H. H. Vreeland, on 

on the compression side at points directly over the tap screws. To render the tops of the street and ident Metropolitan Ry. Co., of New York =, = 

columns. The columns are reinforced by vertical intermediate landings non-slipping 2-in. strips are by Mr. E. A. Moseley, Secretary of the Int: pice 

rods and circumferential hoops. Two heavy bars _ set in the concrete 7 ins. apart. Commerce Commission. With this brief for wee 

are also carried across the plate over each column. It should be noted that the mortar facing for the work of the convention will be taken up ‘0 
The reinforcement used consists of cold-twisted exposed surfaces was colored black by adding 2 the order in which it was performed. 
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FIG. 1. NARROW STAIR CONSTRUCTION IN REINFORCED CONCRETE; NEW YORK RAPID 
TRANSIT RAILWAY STATIONS. 
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OPENING SESSION. 

The convention was opened by prayer followed 
. words of welcome from the President of 
ige of Saratoga. The President of the As- 
n. Mr. F. W. Brazier (N. Y. C. & H. R.) 
ntroduced Mr. H. H. Vreeland, who spoke 

rapid substitution of electric for steam 
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Safety Tread 
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Fig. 3. Detail Showing Safety Tread for Reinforced 
Concrete Stairs. 


traction and the demand which had followed and 
would continue for men trained not alone in car 
building but in handling and caring for the e'ec- 
trical equipment of cars. In the course of his 
argument that the motive power official of th> 
future would be @ man 
trained both in the car 
building and in the opera- 
tion and repair of eleciric- 
al car equipment. Mr. 
Vreeland presented the ac- 
companying figures show- 
ing the capacity of the 
electric generating ma- 
chinery in operation or 
contracted for to take the 
place of steam locomo- 
tives in the vicinity of 
New York city. 

The address of Mr. 
Vreeland was followed by 
the President with his 
formal address to the con- 
vention. President Bra- 
zier reviewed briefly the 
work of the Association 
during the year and pre- 
sented a number of sug- 
gestions for future work 
and development. The 
most important of these 
suggestions were those 
calling for a_ standard 
coupler; for the standard- 
ization of steel freight 
cars and for the consoli- 
dation of the Master Car 
Builders’ and Master Me- 
chanics’ associations. 


GENERAL BUSINESS. 
--The report of the Sec- 
retary showed a total pres- 
ent membership of 581, 
representing 1,755,682cars. - 
it was announced that the 
balance on hand in the 
treasury of the association 
was $3,469, and that the 
dues for the ensuing year 
would be $4 per member. 
The committee on “Stan- 
dard and Recommended Ere 
Practice” presented a re- 


the convention. The committee on “Triple Valve 
Tests” reported specifically on the work assigned 
to it at the last convention which was to revise 
the air brake and signal instructions of the As- 
sociation. The report was of considerable length 
and involved changes all through the list of rules, 
and as these changes must be approved by letter 
ballot before adoption they will not be considered 
here. The committee on Brake Shoe Tests reported 
briefly that no brake shoes had been submitted to 
it for test during the year. On motion of Mr. 
Wm. Garstang (C., C., C. & St. L.) all railway com- 
panies having in use brake shoes of a type not al- 
ready tested were requested to send them to the 
committee for test during the coming year and 
the committee itself was ordered to secure for 
test any other brake shoes that seemed to it of 
sufficient importance to test and to report the 
results of all tests at the next convention. 

A rather full report was made by the commit- 
tee on Tests of M. C. B. couplers. This report 
stated that tests had been made with couplers 
built according to the new contour lines adopted 
as standard on Jan. 1, 1904, and they had been 
found to couple successfully with each other, with 
couplers of the old contour and with worn coup- 
lers. The reports also presented a design for a 
new and simplified gage for worn couplers and 
presented specifications for separate knuckles. 
This specification is published elsewhere in this 


port suggesting a number FIG. 4. VIEW OF REINFORCED CONCRETE STAIRWAY AT 96TH 


of changes in the . pres- 
ent standards and recom- 
mended practice of the Association. These changes 
were all of a minor character, and after some dis- 
cussion and alteration were adopted by vote of 


-In operation. 


tracted for— 
Company. > 

Brooklyn Bievated 6,000 9,000 


Interborough 
Long Island (Subway) .. ..., ++++ 48,000 72,000 


Can 16,500 24,750 
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Totals .. ..........68,000 102,000 110,500 165,750 
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ST. AND BROADWAY STATION, RAPID TRANSIT RAILWAY. 
(Clear Span from Floor to Street Level.) 


issue; it was by vote of the convention submitted 
with the other recommendations of the report, to 
letter ballot for adoption. This action concluded 
the general business of the opening session and the 
convention proceeded to consider the special 
committee reports. 

STENCILING CARS.—The committee reported 
progress and asked to be continued another year; 
its request was granted by vote of the conven- 
tion. 


COUPLING CHAINS.—The chairman of this 
committee presented a report giving drawings of 
a set of coupling chains which he _ suggested 
be adopted as recommended practice. Owing to 
certain circumstances it was not possible to se- 
cure a meeting of the committee as a whole, how- 
ever, and in presenting his report the chairman 
announced that it did not present the views of 
the committee as a whole. In view of this state- 
ment the convention ordered the committee con- 
tinued for another year. This action closed the 
business of the opening session. 

MIDDLE SESSION. 

The second day’s work of the convention was 
devoted wholly to special committee reports and 
topical discussion. 

AIR BRAKE HOSE.—In 1901 air hose specifica- 
tions were adopted by the Association as recom- 
mended practice. In 1903 the recommended prac- 
tice was made standard and the interchange rules 
were revised to make, after Jan. 1, 1904, all other 
hose wrong repairs to foreign cars. Experience 
with the specifications and rules has shown that 
these demands were extravagant and were not 


lived up to. To remedy these faults the commit- 
tee reported new specifications which admit of a 
lower priced hose and do not require a woven 
hose with seamless tubing. The saving in cost 


effected by this change in the _ specifications 
is represented as amounting to as much as 7 cents 
per foot. The convention voted to abrogate the 
old specification and interchange rule and to sub- 
stitute the new specification as recommended prac- 
tice. 


DRAFT GEAR.—The purpose of this commit- 
tee was to develop and present a design for draft 
gear to be adopted as standard or recommended 
practice. It, however, found it impossible to ac- 
complish this task in full and attempted only to 
decide upon limiting dimensions for some of the 
principal details. These were given in full in the 
report. The discussion turned on some of the 
figures given and resulted in the recommended 
dimensions being referred to the Committee on 
Standards for consideration and report at the 
next convention. 

STAKE POCKETS.—The committee on this sub- 
ject recommended that a standard stake pocket 
be adopted and presented designs for two, one 
attached by U-bolts and the other by rivets. The 
design called for a malleable pocket with inside 
dimensions of 4x5 ins. and with a tapering wedge 
at the back of the pocket. It was recommended 
that the number of pockets be ten for 40-ft. cars, 
nine for 35-ft. cars, and eight for 32-ft. cars. The 
discussion of this report was brief and it was 
voted to refer the recommendation to the Com- 
mittee on Standards. 

PREVENTION OF RUST ON STEEL CARS.-— 
The committee, as a result of investigation of 
methods practiced by various roads using s‘eel 
cars, presented the following suggestions: 

For New Cars.—The steel should be thoroughly cleaned 
of all rust and furnace scale before the car is assembled. 

All joints before assembling should be thoroughly coated 
with coal tar. 

After car is assembled, all grease should be thoroughly 
removed from the steel, and same given a good coat of 
carbon or graphite paint on the outside and underneath, 
and the inside a heavy coat of crude petroleum, coal tar 
applied hot, or some similar substance. 

The outside to be given a second coat of graphite or 
carbon paint, as may be desired. 

For Old Cars.—All scale and rust should be removed 
wherever it appears on the car, by steel brushes or 
serapers; and in case of the inside of the car, by any of 
the above methods or by the use of pneumatic hammers or 
mauls. 

After all scale and rust have been removed the car 
should be thoroughly cleaned with steel scrapers or wire 
brushes, and blown out with air, in order to present a 
clean surface for the paint. 

The methods of painting recommended for new cars 
should be followed out in thé case of old cars, after a 
clean surface is obtained. 

As some of the most prolific causes of deterioration of 
steel cars are the loading of same with hot billets, the 
use of mauls, bars, etc., on the outside to assist in the 
unloading of cars, and the allowing of cars loaded with 
soft coal to stand a long time with the load in same, it iv 
recommended that steps be taken to do away with these 
practices as much as possible. Your committee believes 
that if the above recommendations are followed out, and 
if care is taken to repaint the outside of and underneath 
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cars at least every 18 months or two years, coating the 
inside with crude petroleum or coal tar about once a year, 
excellent results will be obtained. 

The discussion of this report brought out a 
variety of opinions but very few definite facts 
from experience. One of the latter was the state- 
ment by Mr. W. T. Gorrell (P. & R.) that he had 
coated a car with linseed oil and after three 
month’s service it was still in good condition. 

INTERCHANGE RULES.—As is its usual prac- 
tice the Arbitration Committee presented a report 
approving certain changes in the rules, and there 
was also a report of special committee on prices 
for repairs to steel cars. These reports were read 
and the convention voted without discussion that 
the changes recommended by the Arbitration 
Committee be inserted in the rules and that the 
report on prices be referred to the Arbitration 
Committee for recommendation at a later hour. 
The recommendations of the Arbitration Commit- 
tee on the matter of prices were adopted without 
discussion and were as follows: 

In the matter of prices for repairs of steel cars, which 
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(5) In the matter of application of new material to 
steel cars or cars constructed with steel underframes 
where such material is purchased in the open market, 
your committee believes that it is already provided for in 
rule 9%. 

(6) In the matter of such material which cannot be 
purchased in the open market, your committee believes 
such material should be charged, but at manufacturer's 
price, in accordance with rule 127. 

(7) Your committee does not concur in the suggestion 
that ‘“‘where any material is applied to a steel car the 
name of the part renewed and the dimensions of same 
must be shown on the bill.”’ 

(8) Your committee would recommend that the credit 
for scrap material removed from cars constructed of 
pressed or structural steel shapes should be % ct. per 
pound instead of % ct., as suggested by the committee on 
prices. 

(9) In regard to the patching of steel cars in a me- 
chanical manner, etc., your committee does not believe it 
is necessary to insert this feature in the rules of inter- 
change. 

(10) In the matter of depreciation on steel cars, as 
suggested by the committee on prices, this matter has 
already been decided upon by the adoption of the arbitra- 
tion con mittee’s recommendations. 


CLOSING 

The closing session of the con 
only about two hours of the a, bt 
this was devoted in great measure + om 
on loading long timber, and on oa 

RULES FOR LOADING 
The committee on this subject pr. Pati 
series of rules to be followed in | 
terials such as logs, poles, cross-; tases 
tural work, etc. The character 
prohibits any attempt to abstract 
of too great length and too 
to be given in full. The discussj.; 
almost entirely to the wisdom of :) 
states: 

Flat cars loaded with cross-ties or fe; 
be accepted for shipment. 

Many of the members considered ; 
warranted anu argued that experience 
the prohibited method of loading , 
safe. On the other hand, the repr: 
double-track roads generally app: 
rule as wise and as necessary for saf.: 


Vertical 
Section. 


FIG. 1. SUPPLEMENTRY i (11) In the matter of settle- 
iy a ment for steel cars de- 
PUMPING PLANT FOR Ya™: : ist stroyed the committee on 
THE WATER-WORKS AT Ya ii: iss prices suggest that they be 
SALLE, ILL. considered as “specially con- 
Yj: i structed cars,’’ as covered by 
Daniel W. Mead, M. Am. Y | deeb ON rule 113. The association has 
Soc. C. E., Chicago; Yj, ' je mil already adopted prices for 
Consulting Engineer. Ui, = such destroyed cars, as out- 
lined in the recommendations 
Yy of the arbitration committee; 


were referred to your committee, it would report as rol- 
lows: 

(1) It agrees with the committee on prices for repairs 
of steel cars that an equitable basis for the labor of re- 
pairing steel cars is a price per rivet, and it approves of 
the rate buggested, namely: All rivets, 10 cts. per rivet, 
which should cover any removal and replacing of rivets, 
including removing, fitting and replacing damaged part, 
less straightening or repairing 

(2) Where the parts or pieces removed from a damaged 
ear require straightening or repairing, your committee 
concurs in the recommendation of the committee that the 
charge for same should be on the basis of per pound, 
and the price named, i. e., 60 cts. per 100 Ibs., if ap- 
proved. 

(3) In the case of cars damaged to such an extent that 
the parts damaged do not have to be removed for repairs, 
but straightened on the car; also any parts that require 
straightening, repairing or renewing, not included on 
the rivet basis, your committee approves of the price for 
such labor as suggested, namely, 20 cts. per hour, to 
govern in all such work. 

(4) In the matter of painting steel cars after receiving 
repairs, your committee approves of the suggestion that 
the present M. C. B. practice for painting wooden cars 
should govern, but does not believe any addition to the 
rules of interchange is necessary to cover the matter. 


not concurred in. 

STEEL UNDERFRAMES FOR PASSENGER 
CARS.—This paper, prepared by Mr. Wm. For- 
syth, M. Am. Soc. M. E., is reprinted elsewhere 
in this issue. 
mendatory but brought out only a few facts not 
mentioned in the paper. One of the most impor- 
tant of these was that the U. S. Government 
has taken in hand the matter of steel construction 
for mail cars and has prepared specifications for 
their construction. By vote of the convention the 
question was made te subject of a committee 
report at the next convention. 

CAST-IRON WHEELS.—This committee pre- 
sented specifications for cast-iron wheels, which 
are published in another column with the discus- 
sion which foilowed. This was in many respects 
the most important report and discussion at the 
convention. In addition to the matter given else- 
where it may be noted that the committee rec- 
ommended that the minimum weights allowed 
in interchange be 585, 635 and 685 Ibs. This rec- 
ommendation was referred to the Arbitration Com- 
mittee, which later on presented a report disap- 
proving the recommendation. 


The discussion was brief and com-. 


FIG. 3. DETAILS OF PUMP RUNNER. 


promise was finally reached by voting tuat the 
rule be changed to read: 


Flat cars loaded with cross-ties or fence posts wil! not 
accepted for shipment on other than single-track 
nes. 


TANK CARS.—At the convention of 1/03 a 
committee report was presented calling for certain 
improvements in tank car construction. This re- 
port was made at the request of the American 
Railway Association and was referred to that 
association for action. In April, 194, the Ameri- 
ean Railway Association approved the report and 
ordered the changes that it outlined to be made. 
The principal of these changes was the application 
of two safety valves and the substitution of 
stronger underframes. The report made at the 

* present convention reviewed the difficulties that 
‘existed in carrying out the orders of the American 
Railway Association and stated that no definite 
report was possible until these had been adjusted 
by the various parties concerned. The committee 
was ordered continued for another year by vote 
of the convention. J 


ELECTION OF OFFICERS.—The following of- 


ficers were elected to serve the Association during 
the ensuing year: President, W. P. Ap) ieyard, 
Pullman Co., Chicago, Ill.; First Vice-President, 
Joseph E. Buker, Illinois Central R. R., (caso, 


Second Vice-President W. Fowl, Can- 
adian Pacific Ry., Montreal, Que.; Thiri Vice- 
President, Geo. N. Dow, Lake Shore & Mi: hisan 
Southern R. R., Collinwood,. Ohio; Tressuret, 
John Kirby; Executive Committee, Jame: Mac- 
beth, New York Central & Hudson River © F. 
East Buffalo, N. ¥.; A. E. Mitchell, Lehic» Val- 
ley R. R., South Bethichem, Pa.; H. D. Tey. 
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SUPPLE® NTARY CENTRIFUGAL PUMPING PLANT FOR 
He WATER-WORKS OF LA SALLE, ILL. 

ter-works system of La Salle, Ill., built 
_ wn in 1889, takes its supply from springs 
“ an wells, about two miles east of the 
a om which point the water runs through 
: tta conduit by gravity to the pump pit. 
FE is it is pumped directly into the mains by 


.« 000-gallon Holly-Gaskill pump and a 
0-gallon Worthington pump. Within the 
: “ww years the conduit has been broken and it 
ome necessary to secure a larger and more 
tory supply. The plan adopted is to sink 
' in the water-bearing gravel, from 500 to 
1.0 et. south of the pumping station. These will 
4. ) ft. in diameter and 35 ft. deep, the lower por- 
‘jon having a perforated steelcasing. There is now 
well in use, but two more are planned, and 
these will be connected to the first one. To raise 
the water within reach of the regular pumping 


& | Suction 
-Piston balanced. 
mbefore Assembling. 
ve" 


Fig. 2. New Style of Centrifugal Pump. 
Buffalo Forge Co., Buffalo, N. Y.; Builders. 


engines, a low-lift horizontal centrifugal pump is 
used, placed at the bottom of a 12-ft. pump well, 
23 ft. 4 ins. deep, and driven from a steam engine 
by a belt on a pulley at the top of the pump shaft. 
The arrangements are such that a seco 
can be put in later, when required. 
pump are shown in Fig. 1. Thi 
supply system has been designed by Mr. Daniel 
W. Mead, M. Am. Soc. C. E. of Chicago. 

The pump is cial design, built by the Buf- 
falo Forge Co.,~of Buffalo, N. Y¥. The special 
feature is that the shell is made concentfic with 
the runner, and the- pump has fixed e blades 
to give proper direction to the flow of ter after 
leaving the runner, as shown in the detail draw- 
ings, Figs. 2 and 8. The pump has a 12-in. suc- 
tion and 12-in. discharge with a 30-in. runner. 
The capacity of the pump is 3,000,000 gallons per 
-1 hours, working with a 20-ft. suction and a lift 


of 15 ft., and the runner making 325 revolutions 
per minute. The guaranteed net efficiency of the 
pump is 67%. The pump is driven by a 40-HP. 
engine of the Buffalo Forge Co.’s make. This 
plant has not been entirely completed yet on ac- 
count of the high water in the Illinois River which 
has stopped the work. 


SPECIFICATIONS FOR CEMENT SUBMITTED TO THE 
AMERICAN SOCIETY FOR TESTING MATERIALS. 


In our report last week of the annual meeting 
of the Americai Society for Testing Materials 
we stated that the Committee on Cement had 
submitted a report containing a recommended 
specification for Natural and Portland cements, 
which specification was approved by the meeting 
and will now be voted on by the society at 
large, through letter-ballot. This specification 
is herewith presented in full. Its importance 
arises mainly from the fact that this society aims 
to produce specifications which shall be, as nearly 
as possible, standards for this country. The 
committees of the scciety are carefully selected 
from the most prominent representatives of the 
interests concerned and are intended to give equal 
hearing to manufacturer and consumer. The 
Committee on Cement was composed of 31 mem- 
bers, as follows: 


George F. Swain, Professor of Civil Engineering, Mass. 
Inst. of Techtiology, Boston, Mass. (Chairman); George 8. 
Webster, Chief Engineer, Bureau of Surveys, Department 
of Public Werks, Philadelphia (Vice-Chairman); Richard 
L. Humphrey, Consulting Engineer and Chemist, Har- 
rison Building, Philadelphia, Pa., (Secretary); Booth, Gar- 
rett Blair, Engineers and Chemists, 406 Locust St., Phil- 
adelphia, Pa.; T. J. Brady, President, Coplay Cement Man- 
ufacturing Co., Coplay, Pa.; C. W. Boynton, Inspector of 
Cements, Baltimore & Ohio Railroad Co., Wheeling, 
W. Va.; Spencer Cosby, Major, Corps of Engineers, U. 8S. 
A., War Department, Washington, D. C.; Allan W. Dow, 
Inspector of Asphalts and Cement for the District of 
Columbia, Washington, D. C.; L. Henry Dumary, Presi- 
dent, Helderberg Cement Co., Albany, N. Y.; A. V. Ger- 
stell, General Manager, Alpha Portland Cement Co., Bas- 
ton, Pa.; Edward H. Hagar, Manager, Cement Depart- 
ment, Illinois Steel Co., Chicago, Ill.; Wm. H. Harding, 
President, Bonneville Portland Cement, Land Title Bldg. 
Philadelphia; Lathbury & Spackman, Engineers an 
Chemists, 1619 Filbert St., Philadelphia; Robert W. Les- 
ley, President, American Cement Co., 22 So. 15th St., 
Philadelphia, Pa.; F. H. Lewis, Manager, Virginia Port- 
land Cement Co., Fordwick, Va.; John B. Lohar, Presi- 
dent, Vulcanite Portland Cement, Land Title Bldg., Phila- 
delphia, Pa.; Andreas Lundteigen, Assistant Manager, 
Peerless Portland Cement Co., Union City, Michigan; 
W. W. Maclay, President, Glens Falls Portland Cement 
Co., Glens Falls, N. Y.; Charles A. Matcham, Manager, 
Lehigh Portland Cement Co., Allentown, Pa.; Charles 
F. McKenna, Consulting Chemist, Laboratories, 221 
Peart St.~ New York; Spencer B. Newberry, Manager, 
Sandusky Portland Cement Co., Sandusky, Ohio; F. H. 
Bainbridge, Assistant Engineer of Bridges, Illinois Cen- 
tral Railroad Co., Chicago, Ill.; J. Madison Porter, Pro- 
fessor of Civil Engineering, Lafayette College, Easton, 
Pa.; Joseph~T. Richards, Chief Engineer, Maintenance 
of Way, Pennsylvania Railroad Co., Broad St. Sta., Phila- 
delphia, Pa.; Clifford Richardson, Director, New York 
Testing Laboratory, Long Island City, New York; Louis 
C?_Sabin, Asst. Engineer, United States Engineer Office, 
Detroft; Michigan; Harry J. Seaman, Superintendent, At- 
las Cement Co., Northampton, Pa.; S. S. Voorhees, En- 
gineer of Tests, Supervising Architect’s Office,” Treasury 
Department, Washington, D. C.; Olaf Hoff, Engineer of 
Structures, New York Central & Hudson River Railroad, 
Grand Central Sta., New York; W. S. Eames, President, 
American Institute of Architects, St. Louis, Missouri; 
W. J. Kelly, Vice-President, American Railway Engin- 

and Maintenance of Way Association, Minneap- 
olis, Minn. 4 


The specifications drawn up by this committee 
are prefaced by some explanatory remarks and 
suggestions in regard to the vafious tests. For 
further explanation of the procedure of testing 
the committee refers fo the report of the Com- 
mittee on Uniform Tests of Cement of the Amer- 
ican Society of Civil Engineers, whose recom- 
mendations {t adopts as standard and reprints 
as an appendix to its report. We have omitted 
this appendix and give below only the specifica- 
tions and the prefatory remarks: 


GENERAL OBSERVATIONS. 


# 1. These remarks have been prepared with a view of 
pointing out the pertinent features of the various require- 
ments and the precautions to be observed in the interpre- 
tation of the results of the tests. 

2. he committee would suggest that the acceptance 
or réjection under these specifications be based on tests 
made by an experienced person having the proper means 
for making the tests. 

3. Specific Gravity.—Specific gravity is useful in de- 
tecting adulteration or underburning. The result of tests 
of specific gravity are not necessarily conclusive as an 
indication of the quality of a cement, but when in com- 
bination with the results of other tests may afford Valu- 
able indications. 

4. Fineness.—The sieves should be kept thoroughly dry. 

5. Time of Setting.—Great care should be exercised to 
maintain the test pieces under as uniform conditions as 
possible. A sudden change or wide range of temperature 
in the room in which the tests are made, a very dry or 
humid atmosphere, and other irregularities vitally affect 
the rate of setting. 


6. Tensile Strength.—Each consumer must fix the min- 
imum requirements for tensile strength to suit his own 
— They shall, however, be within the limits 
stated. 

7. Constancy of Volume.—The tests for constancy of 
volume are divided into two classes, the first normal, the 
second accelerated. The latter should be regarded as a 
precautionary test only, and not infaliible. So many 
conditions enter into the making and interpreting of it 
that it should be used with extreme care 

8. In making the pats the greatest care should be exer- 
cised to avoid initial strains due to molding or to too 
rapid drying out during the first twenty-four hours. The 
pats should be preserved under the most uniform condl- 
tions possible, and rapid changes of temperature should 
be avoided. 

9. The failure to meet the requirements of the acceler- 
ated tests need not be sufficient cause for rejection. The 
cement may, however, be held for twenty-eight days, and a 
retest made at the end of that period. Failure to meet the 
requirements at this time should be considered sufficient 
cause for rejection, although in the present state of our 
knowledge it cannot be said that such failure necessarily 
indicates unsoundness, nor can the cement be considered 
entirely satisfactory simply because it passes the tests. 

STANDARD SPECIFICATIONS FOR CEMENT. 

1. General Conditions.—All cement shall be inspected. 
2. Cement may be inspected either at the place of 
manufacture or on the work. 

3. In order to aliow ample time for inspecting and 
testing, the cement should be stored in a suitable weather 
tight building having the floor properly blocked or raised 
from the ground. 

The cement shall be stored in such a manner aa to 
permit easy access for proper inspection and identifica- 
tion of each shipmens 

5. Every facility shall be provided by the contractor 
and a period of at least twelve days allowed for the in- 
spection and necessary tests. 

6. Cement shall be delivered in suitable packages with 
the brand and name of manufacturer plainly marked 
thereon. 

7. A bag of cement shal! contain 94 pounds of cement 
net. Each barrel of Portland cement shal! contain 4 bags, 
and each barrel of natural cement shall contain 3 bags 
of the above net weight. 

8. Cement failing to meet the seven-day requirements 
may be held awaiting the results of the twenty-eight-day 
tests before rejection. 

9. All tests shall be made in accordance with the 
methods proposed by the Committee on Uniform Tests of 
Cement of the American Society of Civil Engineers, pre- 
sented to the society Jan. 21, 1903, and amended Jan. 20, 
1904, with all subsequent amendments thereto. 

10. The acceptance or rejection shall be based on the 
following requirements: 

Natural Cement. 

11. Definition.—This term shall be applied to the finely 
pulverized product resulting from the calcination of an 
argillaceous limestone at a temperature only sufficient 
to drive off the carbonic acid gas. 

12. Specific Gravity.—The specific gravity of the cement 
thoroughly dried at 100° C., shall be not leas than 2.8. 

13. Fineness.—It shall leave by weight a residue of not 
— than 10% on the No. 100, and 30% on the No. 200 
sieve. 

14. Time of Setting.—It shall develop initial set in not 
less than ten minutes, and hard set in not legs than 
thirty minutes, nor more than three hours. 

15. Tensile Strength.—The minimum requirements for 
tensile strength for briquettes one inch square in crosa- 
section shall be within the following limits, and shall 
show no retrogression in strength within the periods 


specified: 
Neat cement: 

Age. Strength. 
7 days (1 day in air, 6 days in water)...... 100—200 * 
28 days (1 day in air, 27 days in water)...... 200—300 “ 

One Part Cement, Three Parts Standard Sand: 
7 days (1 day in air, 6 days in water)...... 23-—- 75 “ 
28 days (1 day in air, 27 days in water)...... 5-1 * 


16. Constancy of Volume.—Pats of neat cement about 
three inches in diameter, one-half inch thick at center, 
tapering to a thin edge, shall be kept in molst air for a 
period of twenty-four hours. 

(a) A pat is then kept in air at norma! temperature. 

(b) Another is kept in water maintained as near 70° F. 
as practicable. 

These pats are observed at intervals for at least 28 
days, and, to satisfactorily pass the tests, should remain 
firm and hard and show no signs of distortion, checking, 
cracking or disintegrating. 

¢ Portland Cement. 

18. Definition.—This term is applied to the finely pul- 
verized product resulting from the calcination to incipient 
fusion of an intimate mixture of properly proportioned 
argillaceous and calcareous materials, aud to which no 
addition greater than 3% has been made subsequent to 
calcination. 

19. Specific Gravity.—The specific grayity of the cement, 
thoroughly dried at 100° C., shall be not less than 3.10. 

20. Fineness.—It shall leave by weight a residue of not 
more than 8% on the No. 100, and not more than 25% on 
the No. 200 sieve. 

21. Time of Setting.—It shall develop initial set in not 
less than thirty minutes, but must develoq hard set in not 
less than one hour, nor more than ten hours. 

. Tensile Strength.—The minimum requirements for 
tensile strength for briquettes one inch square in section 
shall be within the following limits, and shall show no 
retrogression in strength within the periods specified: 
Neat Cement: 
Age. Strength. 
24houre in molest alf.... 150—200 Iba. 

ays (1 day in air, 6 days in water)......4350—0 “ 
28 days (1 day in air, 27 days in water)......550-—-0 “ 
One Part Cement, Three Parts Sand: 

7 days (1 day in moist air, @*days in water).150—200 “ 
28 days (1 day in moist air, 27 days in water).200—-300 ‘* 

23. Constancy of Volume.—Pats of neat cement about 
three inches in diameter, one-half inch thick at the center, 
and tapering to a thin edge, shall be kept in moist air 
for a period of twenty-four hours. 

@) A pat is then kept in air at normal! temperature and 
observed at intervals for at least 28 days. 

(b) Another pat is kept in water maintained as near 
70° F. as practicable, and observed at intervals for at 
least 28 days. 

(c) A third pat is exposed in any convenient+way in an 
atmosphere of steam, above boiling water, in a loosely 
closed vessel for five hours. 

24. These pats, to satisfactorily pass the requirements, 
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shall remain firm and hard and show no signs of dis- 
tortion, checking, cracking or disintegration. 

25. Sulphuric Acid and Magnesia.—The cement shall not 
contain more than 1.75% of anhydrous sulphuric acid 
(S05), nor more than 4% of magnesia (MgO). 


STREETS AND STREET RAILWAYS IN ST. LOUIS. 


Under the municipal organization of the city of 
St. Louis, Mo., the Street Department is one of the 
five departments included in the Board of Public 
Improvements, and has charge of the paving, re- 
pairing, cleaning and sprinkling of streets. Mr. 
Charles Varrelmann is Street Commissioner, and to 
Mr. James Travilla, Office Superintendent, we are 
indebted for much of the information noted below, 
which was obtained during a recent visit to St. 
Louis. 

The number of men under this department is 
about 2,000, when weather conditions are favor- 
able, and there are about 1,500 men in the street 
cleaning force under similar conditions. There are 
no established boulevards, although there are a 
number of wide fine streets which correspond to 
the boulevard systems of some other cities. For 
the present year about 40 miles of paving are 
planned, contracts for which are already let, and 
these include asphalt, brick, granite and b‘tu- 
minous macadam. As to the relations between the 
department and the street railway companies, the 
latter are required to pay the cost of paving and 
repairing the space between the tracks and rails 
and for 1 ft. outside of the rails. On asphalt 
streets, the companies usually lay granite blocks 
on their part of the street. 

The city has 881 miles of streets, of which 468 
miles are paved, besides 124 miles of paved alleys. 


. 
Refined Aspha/r. _Bituminous \Binder 


14" > Tie Rod S10K253 


Fig. 1. 


Standard Track Construction, St. Louis 
Transit Co., St. Louis, Mo. 

C. A. Moreno, Chief Engineer. 

The paving materials for the streets are as fol- 

lows: 


Miles Miles 
Asphalt ............. 28.24 Macadam 
Bitum, macadam .... 6.20 Novaculite .......... 8.74 
57.27 ‘Wood blocks ....... 3.33 


The streets are cleaned by the city, and the 
sweepings are carted away to city dumping spots 
or loaded on to railway cars to be used for fill- 
ing in low land on the east side of the river. 
Labor and teams are hired by the day. For street 
sprinkling, the city is divided into 54 districts, 
for which separate contracts are let. The city 
pays the contractors but is repaid by means of 
special tax bills issued to cover the cost of the 
work. About 510 miles of streets are sprinkled 
annually, at a cost of 4 to 5 cts. per lin. ft. per 
year, while under former systems the cost to 
owners was 10 to 15 cts. per ft. per year. 
Hydro-pneumatic sprinkling carts are used, 
delivering jets under a pressure of 25 lbs.; a pres- 
sure of 40 Ibs. was first used, but was found to 
cut out the joints of the paving. These sprinklers 
are operated by Wm. Ratican and the St. Louis 
Street Cleaning Co. 

The street railways are owned by two com- 
panies, the St. Louis Transit Co. and the St. Louis 
& Suburban Ry. Co. The former has 358.65 miles 
of single track, covering 176.41 miles of street. 
The staridard track construction is shown in Fig. 
1. It consists of 9-in. grooved girder rails resting 
on concrete stringers and connected by flat tie 
bars which pass under the rails and are attached 
to them by hook bolts. This style of tie-bar @on- 
nection was designed by Mr. A. B. Du Pont, Vice- 
President. There are six loop terminals et 
different entrance gates of the Exhibition, and it 
is expected that these will enable passengers to 
be discharged at the rate of 50,000 per hour. 
One of these terminals, with two loops, is shown in 
Fig. 2. The turnout curves are 40 to 50 ft. radius, 
while the semicircular loops are from 39 ft. 2 ins. 
to 57 ft. 6 ins. radius. There are now 875 cars 
in service, but new cars have been ordered and 
during the period of the Exhibition there will be 
about 1,500 cars in service. The annual report 


Exhibition 


| 
Wabash Ry. 

3 
4000” 500" 

R 

200" 


Grounds. 


__...__4e Giverville - A 
FIG. 2. DOUBLE LOOP TERMINAL if 
OF THE ST. LOUIS TRANSIT CO. iS y__ Private Right of way. 
AT ENTRANCE TO THE ST. iy SSSSSSSS— 
LOUIS EXHIBITION. 


for 1908 shows that 210,000,000 passengers were 
carried, 147,000,000 paying cash fares and the 
others having transfers or passes. The power sta- 
tions, which were described very fully in our 
issues of April 3 and 10, 1902, have an aggregate 
power of 66,500 HP. Mr. C. A. Moreno is the Chief 
Engineer. 

The new cars, above mentioned, are very long, 
and have the peculiar feature of an open rear 
platform 7 ft. long. To prevent uncomfortable 
crowding on this platform there are two short 
hand-rails across it, supported by pipe stanchions, 
and leaving an open space on each side of the plat- 
form. The front platform, 3 ft. long, is vesti- 
buled and is intended only for the use of the mo- 
torman, but there is an entrance at this end, the 
door being near the side. As all cars run around 
loops at the ends of the lines, they are sing‘e 
ended, and have steps only on one side. The seats 
are arranged as in a railway car and have re- 
versible backs. The main part of the underframe 
consists of two side sills and end sills, each com- 
posed of a pair of 8-in. steel channels, as shown 
in Fig. 3, which also shows the style of body bol- 
ster. The timber transoms and platform sills are 
reinforced with steel plates, and longitudinal steel 
T-bars connect the transoms and bolsters. The 
cars were built by the St. Louis Car Co., and one 
of them is shown in Fig. 4. The principal dimen- 


Length over all 
Width over sills ......... 
Width inside 

Height, rail to bottom of sill “ 5° 
Height, rail to top of roof .............. de eo 
Distance between truck centers 
Truck wheelbase 


9 “ 
Four of 40 Hp 
Brakes: Compressed air, some with storage system, others 

with air compressor on car. 

The St. Louis & Suburban Ry. has 98.70 miles of 
single track as follows: In the city, 31.92 miles in 
the streets and 14.94 miles on private rightof way: 
outside the city, 51.84 miles in streets and on pri- 
vate right of way. There are 9% miles laid with 


9-in. girder rails on oak ties, with concrete under 
the ties and rails; continuous joints, brace tie- 
plates and tie rods 10 ft. c. to c.; 12 miles of 7- 


in. and 11 miles of 6-in. girder rails, with oak ties 
and stone ballast. On the private right of way 
in the city there are ten miles of track laid with 
80-lb. rails of the Am. Soc. C. E. section, and in 
the outside district there are 40, 60 and SU-lb. tee 
rails of the same section. During 1903, the main 
lines were entirely overhauled, and the crossings, 
frogs and switches renewed with new material, 
with manganese-steel centers, A few short ex- 
tensions have been built to connect with four ter- 
minal loops at the Exhibition; these involved five 
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Half Plan of Underframe. 


Half Side Elevation. 4 
FIG. 3. FRAMING OF LONG ELECTRIC CARS FOR THE ST. LOUIS TRANSIT CO. 


Ol, 
4 
| 
3S 
\ 
3 
0. | 
News. ] 
| 
if ] 
z 
> 
4 
Ft 
« > 
27g 
2 
End Sill... | 
Enc. News 
4 


ENGINEERING NEWS. 


621 


Tune 30, 1904. 
and storage tracks. Mr. J. Y. Johnson is Engi- 
nee » Maintenance-of-Way. 


The power station has been reconstructed, and 
t ‘old tubular boilers have been replaced by 

water-tube boilers. The new engines in- 
a two Allis-Chalmers cross-compound engines 
¢1s00 HP. and @ 1,200-HP. Corliss engine, giving 
. , of 10,760 HP. All the generators are di- 
rect-connected, Of the General Electric Co.’s make, 
W. direet-current and 3,600 KW. alternat- 
re -ent; they have an aggregate eapacity of 
goo KW. All necessary rotary converters and 


harm, but, on the other hand, renders the concrete more 
impervious. This opinion, although not generally held 
by engineers, is the result of the author's own experience 
on large hydraulic works. 

Before deciding to use concrete in preference to clay 
puddle, it is necessary to make quite sure that the foun- 
dation of the trench will bear a uniform compressive 
strain throughout, otherwise cracks are likely to appear 
in the work subsequently. The author recommends a 
compromise between the two forms of am—namely, con- 
crete below the ground and earthwor; and clay puddle 
above—as the trench, whether refille { with concrete or 
clay puddle, must be carried well in o watertight strata, 


FIG. 4. NEW ELECTRIC CARS FOR THE ST. LOUIS TRANSIT CO. 
St. Louis Car Co., St. Louis, Mo., Builders. 


feeders have also been installed. A new car barn 
of brick and concrete fireproof construction has 
been built to replace one destroyed by fire, and a 
special arrangement of 11 tracks serves for 
switching cars at the barn and shops. This spe- 
cial work is built up of 80-!b. rails (Am. Soc. C. E. 
section) and the frogs have hard steel centers. 
The latest addition to the equipment consists of 
75 double-end vestibule cars 46 ft. 8 ins. long, with 
seats for 54 passengers. The total number of pas- 
sengers carried in 1903 was 19,931,178. 


CONCRETE AND. PUDDLE CORE WALLS FOR RESER- 
VOIR EMBANKMENTS.* 


By Wm. Watts, Assoc. M. Inst. C. E. 


The late Mr. Bateman, Past-President of the Institution 
of Civil Engineers, was one of the first water-works en- 
gineers to use concrete as an impervious core for the cen- 
tral trench of reservoir embankments below the surface 
of the ground. Other engineers have since adopted it, 
but it is not yet in general use as a substitute for puddle. 
it is natural that engineers should wish to know the re- 
sults of practical tests before replacing clay puddle in 
works in which failure would involve such serious con- 
sequences, Puddle has long been regarded as the only 
reliable material for resisting water under pressure, and 
in earthen embankments it is still pre-eminent, but in 
deep trenches concrete is far better as an impervious re- 
filling, affording, as will be shown later on, many advan- 
tages over clay, especially in bad ground; it is also more 
economical from a structural point of view. Cement con- 
crete costs three times more than puddle bulk for bulk, but 
in embankment work it enables the trench to be made 
narrower, and thus effects a saving in time, timbering, 
and pumping. 

When the foundation is good and subterranean springs 
give no trouble, there is no structural advantage in using 
concrete in shallow trenches except the saving in time 
previously referred to. Moreover, where stone is scarce 
or unsuitable for concrete, it would be unwise not to use 
clay if it can be obtained conveniently near to or on the 
site of the works, as it is obviously desirable to use ma- 
terial available at or near the site rather than to adopt 
a design, regardless of cost, for the sake of novelty or 
personal fad. 

Extreme hardness of the stone used in concrete is un- 
hecessary in work not subject to tension, compression not 
being an important factor in concrete wedged between 
walls of solid rock or shale. It is important to have the 
stone uniformly broken, but there is no necessity to sep- 
arate and wash the ingredients before mixing them so 
long as the stone is delivered clean direct from the quar- 
res, as the fine dust resulting from breaking does no 


“Abstract of a paper read before the British Associa- 
toon of Water-Works Engineers at Hull, June 9 to 11, 


both across the bottom and into the sides of the valley, 
in order to prevent the escape of water when the reser- 
voir is full. 

TRENCH SINKING.—If clay puddle be used below as 
well as above ground, the whole length of the trench is 
usually opened out before the refilling commences, but in 
this case the width of the trench must be about three 
times that required for concrete, and a longer time and 
greater cost are involved. 

Trenches to be refilled with concrete need not be ex- 
cavated wider than 6 ft., except for the shouldering to 
form the base of the puddle (Figs. 2 and 3), but where 
the subsoil consists of alluvium likely to be influenced 
by the weight or thrust of the embankment, concrete is 
not recommended. With concrete it is essential that the 
walls on either side of the central core should be per- 
fectly rigid, at least up to the point where the puddle 
commences. 

SUMP WELLS.—The best position for the sump, which 
is of great importance, is difficult to determine at the 
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SECTIONS OF CORE-WALLS FOR RESERVOIR EMBANKMENTS. 


outset, as the amount of water to be dealt with is a matter 
of guesswork until the opening out of the trench is well 
advanced. It is desirable to first obtain some knowl- 
edge of the nature of the ground and the dip and strike 
of the beds, as this will be some guide to the freedom of 
the measures to yield water or otherwise. ‘Surface con- 
figuration is no guide to the subterranean flow of water, 
which, as a rule, follows the true dip of the strata. The 
position for the sump having been determined and the 
work executed, the trench should begin at this point. 
PUMPS.—For hard usage in shallow depths up to 30 
ft., rotary pumps are very efficient both with clean and 
dirty water. The wheels should be of cast steel, care- 
fully turned, chased, and neatly fitted into the pump 
chest to ensure efficiercy and silence whilst working. 
The pulsometer pump is very handy for slinging where 


this is required, arid is efficient where there is a large and 
steady flow of water, but when the flow is fluctuating or 
falls short of the normal capacity of the pump, consiant 
attention is necessary, and in any case it consumes a 
great deal of steam. Bucket pumps are unsuitable for 
trench work, and in any kind of force or lift pumps, 
where gritty water has to be dealt with, the wear and 
tear becomes excessive. Generally speaking, all pumps 
and other machinery should be designed and made so as 
to last several years working day and night. Old or sec- 
ond-hand machinery is seldom profitable, and hiring 
should always be avoided. 


GEOLOGICAL AND “PROGRBSS"” SECTIONS.—Care 
should be taken to prepare geological sections of the 
strata in the trenches and such other parts of the work 
as are likely to be affected by the water in the reservoir. 
The strike and dip of the beds should be carefully noted, 
also the position and the hade of faults and springs, with 
any other physical features revealed as the ground is 
opened out. Such information may prove most valuable 
for future reference after the works are completed, and at 
a time when it could not be otherwise obtained except at 
great cost. 

COMPARATIVE COST OF PUDDLE AND CONCRETE 
TRENCHES. 

The cost of sinking and refilling trenches varies ac 
cording to their depth, the nature of the ground, their 
situation as regards haulage, and the relative proximity 
of suitable materials required for their construction. For 
shallow trenches, puddle is undoubtedly cheaper, but In 
deep ones, such as those herein illustrated, this is not 
the case. Designs Nos. 1 and 3 are similar in section 
and depth, but in the latter case the floor and both sides 
of the trench are protected with a cradle of coiucrete, 
whilst the former is puddle only. Section No. 2 is that 
adopted in the Little Don Valley Works, now under con 
struction for the City of Sheffield. 

For purposes of comparison, a depth of 69 ft. has been 
taken in each case, and the figures given below include 
timbering and all necessary material and labor of every 
kind except administrative charges, which would be 
slightly in favor of Design No. 2, owing to the fact that 
less labor is involved in this case. The cost per lineal 
yard of trench works out ag follows: 
£156 5 6 ($760) 

117 12 11 ( S570) 

No charge for pumping is included, as this item is cov- 
ered by the reduced width of the upper part of the 
trench adjacent to the ends of the embankment in the 
hill side. Section No. 4 is cheaper than No. 1, but the 
design is not as good, and it has nothing to recommend it 
except cheapness. 

In the above estimates 5 to 1 cement concrete is taken, 
and all prices are based on works executed in the Little 
Don Valley. If hydraulic lime were used in lieu of cement, 
the cost of the concrete would, of course, be much re- 
duced, 

SPRINGS IN TRENCHES.—Springs are a great and fre- 
quent source of trouble in deep trenches, especially in the 
wider ones designed for puddle. When they rise in the 
center of the trench, it is difficult to divert them from 
their natural channels, but 
if they can be forced to the 
side and made to rise slow- 
ly with the refilling they do 
no harm, as the pressure is 
prevented from acting direct- 
ly upwards through the body 
of the concrete, and thus 
washing out the cement be- 
fore it has had time to set— 
an important matter whilst 
the first few layers are be- 
ing put in. 

Where springs exist, con- 
crete has a decided ad- 
vantage over clay. The 
water in trench is 
sure to escape along the 
line of least resistance, 
and it should therefore be 
allowed to rise in short ver- 
tical pipes about 2 ft. above 
the floor, until a sufficient 


body of concrete has been 
placed in position and allowed to set, when the pipes may 


be grouted up with liquid cement under pressure and 
buried in the mass of concrete.. This procedure cannot 
be adopted where clay is used, as puddle is not perma- 
nently at rest until the water required to soak it has 
been pressed out. The settlement which takes piace dur- 
ing the time the material is acquiring its natural condi- 
tion of repose, would push aside any such temporary ob- 
struction as an unprotected pipe over a spring. The hy- 
drostatic head of subterranean water must be relieved or 
kept down until the concrete is in such a condition as to 
more than counterbalance the upward pressure, 

FLOOR LIFTING.—In deep trenches, especially those 
sunk in hard shale, the floor sometimes lifts in the cen- 
ter, and at the first sign of this it is important to get a 
few feet of the refilling material in place before the 
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FIG. 1. THE KOTTEN AND THE DALLETT PNEUMATIC STONE DRESSING MACHINES ON 
THE WACHUSETT DAM WORK. 


“creeping’’ becomes serious. The uplifting is more pro- 
nounced in wide trenches, and more crouble is expe- 
rienced in putting in the bottom before the lifting begins. 
In such cases no time should be lost in commencing the 
refilling as soon as a satisfactory foundation has been 
reached. The bottoming up should be done in short 
lengths, and no attempt made to groove the floor. It 
should, however, be made as rough as the nature of the 
material will admit, for concrete, and as smooth as pos- 
sible for puddle. 

The first layer of the filling should be laid as deep as 
possible, and pressed in position, shoveling in thin layers 
being inadvisable, especially in wet ground. With this 
object in view it is better to lower the concrete in skips, 
and if it is placed in position at once and is mixed rea- 
sonably sloppy at the surface, it requires no tamping. 
To make it close or fine, too much rather than too little 
water should be added, and plenty of sand should be 
used. Any excess of water finds its way to the surface 
after it has been placed in position for a short time, and 
a free use of sand insures a close concrete. 


PNEUMATIC STONE DRESSING MACHINES AT THE 
WACHUSETT DAM, CLINTON, MASS. 

For dressing the granite used in the face ma- 
sonry of the Wachusett dam, hand labor is dis- 
pensed with as far as possible. In Fig. 1 are 
shown a group of pneumatic stone surfacing ma- 
chines which give an excellent idea of the class of 
work being done. 

In the foreground of Fig. 1 is one of the ma- 
chines made by H. G. Kotten, 120 Liberty St., 
New York, while in the background are seen ma- 
chines of a different type made by Thos. H. Dal- 
lett & Co., York St. and Sedgley Ave., Philadel- 
phia, Pa. The Dallett machine is shown in great- 
er detail in Fig. 2. 

In the Kotten machine it will be seen that the 
dressing tool is supported bya carriage, which may 
be moved in or out along a horizontal track. This 
track may be raised or lowered, and swung right 
or left on the vertical supporting column. The 
Dallett machine,as shown in Fig. 2, has an arm 
provided with an elbow joint, and at the outer end 
of this arm is a joint operating in a vertical plane, 
permitting the necessary slight up and down ad- 
justment of the dressing tool. 

When seen on the Wachusett dam both of thes2 
types of stone surfacers were apparently doing 
effective work. The comparatively slow introduc- 
tion of these labor savers has been undoubtedly 


due to the resistance of the stone cutters’ unions, 
and in recent years to the increased use of con- 
crete on engineering structures where formerly 
cut stone would have been specified. Perhaps this 
very fact that concrete has become such an active 
competitor against cut stone may in the end bring 
the unions to their senses, and lead ultimately to 
the extensive use of pneumatic tools by the very 
men who now so vigorously oppose every device 
designed to reduce the cost of stone dressing. 


WATER-WASTE PREVENTION IN GREAY 
(Editorial Corresponden-. 
Why should there be so great 
tween the water consumption 06° 
American cities? 
I have before me a compilation of « 


sumption of 43 large British tow * a 
years or so ago by Mr. Frederick Si 
ter-Works Engineer of Leicester. nge ie 
daily consumption per capita for » cee 


from 69 gallons* in Glasgow to 19 | ie 
ton. Leicester itself stands at 24.3 


still conducting a vigorous camp. za se 
waste. Fifteen of the 43 towns hay. s aces 
tion ‘of 30 gallons or less and only 0; towr 
besides Glasgow has a consumption saiae 
gallons, that town being Whitehaven. otal 


consumption of 60.4 gallons, of which 37 4 
mestic and municipal and 25 is Y 

trade and manufacturing. Glasgow, i: 
explained, reported about a third of i:< 
tion of 69 gallons as devoted to trade 

facturing uses. 

Taking cities of like number and size jp Amer- 
ica, and writing from memory, we shou!d haye a 
range of from some 300 to, say, 30 gallons, with 
many more places above than below 1() gallons. 
Why, I repeat, this great difference between Brit. 
ish and American cities? I must confess that | 
cannot yet answer the question wholly to my sat. 
isfaction, but unquestionably the extremes in max- 
imum consumption are due to little or no 
restriction on waste in America and to most 
careful measures to prevent waste in Great 
Britain. In both countries the minimum figures, 
which approach each other much more closely 
than the maximum, are largely due to waste re- 
striction; but other factors are the relatively smal] 
amounts of water used for trade and manufactur- 
ing purposes, and the more limited facilities for 
using and wasting the domestic supply. The lat- 
ter, I am led to believe, holds good here to a far 
greater extent than in America, and is by no 
means confined to a few cities. It was not so 
many years ago that an intermittent supply of 
water was common in Great Britain, making stor- 
age in private cisterns a necessity, and there stil! 
exist in some large cities in England thousands of 
pail or pan closets in place of water closets and 
numerous slop water closets which rely for their 
flushing water upon sink wastes. In one town 
which I have visited many so-called water closets 
are flushed by water 


do- 
under 
hould be 
nsump 


D- 
ind manu- 


ENG. NEWS 


brought by hand in 
buckets. 

The means of testricting 
waste are widely different 
in Great Britain and the 
United States. In Great 
Britain but few water 
meters are used, ani 
practically none on do- 
mestic supplies. In the 
United States no perman- 
ent means of waste re- 
striction has yet ben 
generallyemployed except 
the private water meter. 

Water waste prevention 
in Great Britain is, first 
of all, a matter of goo! 
water fittings, officially 
tested, approved and 
stamped; second, of offi- 
cial supervision of the 
piping and workmanship 
generally of the hous? 
supply system; third, 
house-to-house inspection. 
The latter necessitates, 
for its greatest efficiency, 
a full control of the sup- 
ply to relatively small 
districts. This is effected 
by means of valves, which 
enable the inspectors to 
check the night consump- 
tion in a given district 
and to follow up indica- 
tions of waste in bulk, by 

S$. gallons are used in 


*U. 
FIG. 2. THE DALLETT PNEUMATIC STONE DRESSING MACHINE. this article. 
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-riet, until the waste can be traced to some 
r. The district system of waste preven- 
» or may not include the well-known Dea- 
_ste-recording meters. 
Ir United States, Venturi meters bid fair to 
be core widely used than the Deacon meter, 
arly as they are cheap and afford what 
ity or town should have, a continuous rec- 
ord of its water consumption by districts. I may 
; ‘at I have seen a number of Venturi me- 
ters here, employed for divers purposes. 

i have no hesitation in saying that the most 
ractical and practicable lesson in waste preven- 
which we in America might learn from Great 
in is the official control of all water fittings. 
I have little enough faith in the efficacy of 
house-to-house inspection under the best condi- 
tions, but certainly it counts for more where there 
are well-nigh perfect fittings both to start with 
and to be substituted for those that wear out, 
than where, as in America, poor fittings for both 
original construction and renewals are permitted 
without a protest. 

No comparison between the conditions govern- 
ing water consumption in Great Britain and the 
United States would be complete that did not call 
attention to the fact that nearly all water for 
domestic purposes in Great Britain is paid for on 
the basis of the rental value of the property oc- 
cupied by the consumer, instead of being based, 
as is most commonly done in America,on the num- 
ber of fixtures actually supplied. Either plan, to 
my mind, is irrational, but if the choice were to 
lie between the two I think that perhaps the ren- 
tal value basis is the better of the two for British 
conditions and I have no doubt that for the 
United States the fixture basis is preferable. Not 
a few American cities have tried to adjust the evi- 
dent unfairness of the fixture basis of water ren- 
tal by taking into account the number of rooms, 
or the width, or the number of stories, of a house, 
which approximates somewhat to the British 
plan; or they have taken the number of persons 
in the family as a factor in computing water ren- 
tals, combining it with the number of fixtures. 
As a matter of equity this approaches the meter 
system. In fairness to British practice I should 
add that in at least some cities and towns the ren- 
tal value of the dwelling is not the sole basis of 
the water rent; as for instance, an extra charge 
is made for the use of hose for lawn sprinkling 
and another charge for hose used in washing 
windows, 

At first thought it might appear that water 
rates based on the rental value of property would 
greatly increase the number of water fixtures and 
encourage the use of water, since there is no di- 
rect relation between water fixtures and water 
rentals; but, of course, the number of fixtur2s, 
particularly where high:«grade goods and work- 
manship are required by the water department, 
increases the rental value of a dwelling, and thus 
the water rates as well. Altogether, it is diffi- 
cult to say, from my present knowledge, what ef- 
fect the British system of charging for domestic 
supply has upon the consumption, as compared 
with American conditions, and I, therefore, leave 
the question for the consideration of others. 

At Salisbury, a place of 17,117 population in 
1901, Mr. A. C. Bothams, Assoc. M. Inst. C. E., 
City Surveyor, gave me some interesting facts and 
opinions regarding the superiority of standard 
water fittings over house-to-house inspection. He 
said waste inspections had little permanent ef- 
fect on the waste, but that accompanying the 
compulsory substitution of improved water-clos- 
ets for pan closets the average daily water con- 
sumption was reduced in two or three years from 
91 to 45.5 gallons per capita, and meanwhile the 
supply had been changed to cover the whole 24 
hours, instead of being given from 10 a. m. to 6 
Pp. m., only. This was effected some ten years 
ago and the consumption has remained at about 
45 gallons since then. Most of the reduction was 
attributed by Mr. Bothams to the change {n the 
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kind of water closets used and practically all of it - 


to the supervision of these and other fittings. The 
domestic consumption at Salisbury is about 25 
gallons, or only a little more than half the total. 
Railways and a brewery use large quantities of 
water. Mr. W. R. Carter is inspector of water 


waste, but since proper fittings were installed he 
has had time to do other work as well. 

Yeovil is a small town in southern England en- 
gaged in the glove industry. Its population in 
1901 was 11,038. It has a water consumption of 
about 350,000 gallons in winter, which is exceeded 
in summer. Small as is this town it has Deacon 
district meters, house to house inspection, and re- 
quires all fixtures to be tested and stamped by the 
water department before it will supply water to 
premises. Faucets are repacked free of charge 
when making house-to-house inspections, and at 
any other time on request. Yeovil is classed as a 
water closet town, but in the older houses the 
closets are flushed by means of water carried in 
buckets, as previously mentioned. About half of 
the water closets in use are so flushed. Mr. Oddy, 
the borough surveyor of Yeovil, has been trying 
to :nduce the borough council to require water “to 
be laid on” to all water closets. 

I have been supplied with the regulations gov- 
erning water fittings and water waste at Man- 
chester and at Leicester, and as the former are 
the briefer and the later of the two I submit them 
herewith, practically in full: 


MANCHESTER CORPORATION WATER- 
WORKS; REGULATIONS AS TO INTERIOR 
WATER FITTINGS. 


(1) Persons requiring a supply of water must obtain 
from the authorized officer of the water-works commit- 
tee, instructicns as to the proper point for the introduc- 
tion of the water on to the premises. Such persons must, 
at their own cost, provide, lay down, and maintain all 
service pipes and fittings which may be required within 
their premises, also lay 1 ft. of service pipe beyond the 
boundary thereof in order to enable the connection to be 
made with the main. In the case of supplies by meter, 
the water-works committee will connect the meter to the 
service pipe at the cost of the consumer. (See Regula- 
tion No. 27.) 

2) Printed forms will, upon application, be furnished 
to plumbers, which they must fill up and deliver at the 
water-works office, as a notice of the fittings being ready 
for inspection, and also of any alterations made in exist- 
ing service pipes or fittings. 

(3) Before the connection for the supply of water can 
be made, or before any additional fittings, or new fittings 
replacing old ones, can be connected to an existing serv- 
ice pipe, the work must be inspected and approved, 
and plumbers are especially warned nol in any case to 
connect to a service pipe ora pipe laid for lime slacking, 
and thereby supply water (o the premises, or new fillings, 
without first reeciving written consent from the authorized 
officer of the water-works committer, In case of neglect 


of this regulaticn, they will render themselves liable to 
the penaities comprised in the water-works acts. 

(4) No premises will be allowed to have more than ene 
service pipe, except by special arrangement. 

(5) None but wiped plumbing or other approved joints 
will be allowed on service pipes. 

(6) Service pipes must be laid 3 ft. below the surface of 
the ground, and be brought out through the boundary of 
the premises 3 ft. below the street level. 

(7) All service pipes up to 1%-in. diameter must be of 
lead, unless otherwise agreed upon by the water-works 
committee, and are required to be of the following 
strength, viz.: 


%-in. diameter, : Ibs. per lin. yd. (branches only). 


1% “ 16 “ 


‘Plumbers are advised not to adopt lead piping of larger 
diameter than 1% in., owing to its liability to burst under 
the pressure of the water, but when 1% in. is used under 
special circumstances the weight must not be less than 21 
lbs. per lin. yd. 

(8) Dwelling-houses must be supplied by service pipes 
of _the following diameters: 


One-half inch. 
1 house not exceeding £76 per anrum. (rental.—Ed.) 
4 houses or 6/0 per week each. 
6 houses se £13 by or 5/0 per week each. 
Three-quarter inch. 

1 house from £70 to £150 per annum. 

5 houses not exceeding £26 pr annum,or 10/0 pr week each 


In the case of a house exceeding £1™ per annum, or 
where the water main is situate a considerable distance 
from the house, information as to the size of pipe to be 
laid must be obtained from the principal inspector at the 
water-works office. 

The full diameter of service pipe must be continued 
through all houses supplied in block, and in houses sup- 
plied separately to the storage cistern or other point 
where the principal supply is required. 

%-in. branches, if supplying only one tap or water- 
closet, will be allowed, but in other cases not less than 
%4-in. branches will be allowed. 

Where dwelling-houses situated beyond the limits of the 
city are supplied together from one service pipe, the 
owner will be liable for the payment of the water rent. 

(9) No taps are to be fixed unless they have been ap- 
proved and stamped by the water-works committee. 

(10) A stop tap must be fixed on the service pipe 
inside the premises and ag near to the boundary as pos- 
sible, and when fixed in the ground, outside the building, 
the spindle of such tap must be lengthened so as to be 
brought within 9 ins, of the surface of the ground and 
thus rendered easy of access in case of accident. A cast- 
iron guard box must be placed over it to indicate its 
situation, which box must be inserted with cement into 
a flag or concrete block, 18 ins. square and 3% ins. thick, 
so as to prevent its being removed. All stop-tap boxes 
must weigh not less than 15 Ibs., and have a lead plug 
inserted therein for stamping, as per pattern to be seen 
at the stamping office; and if intended to be fixed In an 


exposed situation where heavy weights will pass over 
them, it is recommended that the lids be made of malle 
able instead of cast iron 

Where more than one house is supplied from a service 
pipe a stop tap must also be placed on each branch serv 
ice pipe to all houses and premises that may be hereafter 
supplied, for the purpose of turning off the supply 
water in the event of burst pipes or accident, and also 
in all cases when, in future, water-closets are added to 
old properties, 

(11) All stop taps fixed on service pipes, unless there 
is a direct waterway through the valve, must be of larger 
diameter than such pipes—for instance: %-in. pipes must 
have %-in. stop taps; %-in. pipes, l-in. stop taps; and 
1-in. pipes, 1%4-in. stop taps. 

(12) Plug taps are only allowed to be fixed on de- 
scending pipes from cisterns. 

(13) No taps intended for domestic supplies in dwe!!}- 


ing-houses, or for drinking purposes in warehouses, will 
be allowed to be supplied from a cistern, but in all such 
cases draw-off taps must be fixed on the service pipe be 
fore it enters the cistern. Baths, water-closets, urinals, 
and wash basins are allowed to be supplied from a cistern 

(14) No water-closet will be allowed to be supplied 
direct from the service pipe, but must, subject to regu 
lation No. 16, be provided with a cistern of approved 


pattern. 

(15) Regulation cisterns for water-closeta must be 
constructed on one of the principles described in Nos. 41 
to 46, or other approved pattern, and the pulls of cisterns 
must be so arranged as to prevent their being fixed in 


such position as will allow the water to be left running to 
waste. 

(16) In the case of meter supplies, regulation cisterns 
for water-closets may be dispensed with, and other cis- 
terns if made of non-corrosive material adopted 

(17) All descending or flush pipes to water-closets from 
regulation or other cisterns, must not be less than 1%-in 
internal diameter, and the sockets or openings admitting 
the water to the basin of the closet must be sufficiently 


large to provide for the size of pipe adopted 

(18) Storage cisterns must be provided with a ball tap 
which must be connected with the inlet pipe as shown in 
the sketch below. The ball tap must be so fixed as not to 


overrtow[] 


\ WATER UNE 


Batt Tap Crosep. 


CISTERN. 


become submerged when the cistern is full; and every cls- 
tern must be placed in such a position as to be easily ac- 
cessible for inspection. 

(19) Storage cisterns in dwelling-houses must be con- 
structed of slate, stone, iron, or other material approved 
by the water-works committee. 

(20) No description of closed boiler will be allowed to 
be supplied direct from the service pipe, but a cistern 
must be provided in every case, and the supply taken 
therefrom. 

(21) Steam engine boilers, and all premises which are 
dependent on a continuous supply of water, must have 
a cistern provided to hold not less than half-a-day's 
supply—according to the usual average consumption. 
This is necessary in order to provide a supply of water 
in case of accidents to the mains or alterations and con- 
nections of service pipes, 

(22) No rain water will be allowed to flow into any 
cistern supplied with water by the corporation except 
under special circumstances for trading purposes. 

23) The overflow pipes of all cisterns must be made 
of lead, and must act as warning pipes, and be brought 
through the external wall or fixed in such other 
conspicuous pesition in the premises, with sufficient fa'l 
as may be directed; and the pipe must be of sufficient 
size to deliver any water that may be liable to waste 
from the cistern, and in no case less than % in. internal 
diameter. 

(24) Baths may be supplied direct from the service 
pipe or from a cistern, and every bath must be provided 
with a perfectly water-tight ground waste plug, with 
chain complete, or such waste tap as shall be approved 
and stamped. 

25) No overflow pipes, other than such as are made 
to act as warning pipes, must be attached to any bath. 

(26) Uninals may either be supplied by a self-closing 
tap, of approved description, from the service pipe or 
form a urinal cistern of approved patern; and in the 
case of meter supplies, a screw-down tap will be allowed. 

(27) The water-works committee will provide and fix 
all water meters, and will lay the service pipe from the 
boundary of the premises to the inlet of the meter, and 
fix the stop tap, at the expense of the consumer. 

(28) The water-works committee will consider any 
application for a supply of water to hydrants or fire 
cocks or fire sprinklers on private premises, or for per- 
mission to attach a stand pipe and hose to the street 
hydrants to be used in case of fire only. 

(29) Information from plambers or other persons, as to 
any infringement of these regulations, will receive the 
immediate attention of the water-works committee. 

(30) No deviation will be allowed from these regula- 
tions without the sanction of the water-works com- 
mittee, and any authorized plumber found lending his 
hame to an unauthorized person will be struck off the 
list. 


TESTING AND STAMPING REGULATIONS 
NOTICE IS HEREBY GIVEN shat the Wuter-Works Com- 
mittee will not be responsible for any Breakage or Injury 
that may occur to Water Fillings and Meters in the process 
of Testing. 


The following regulations must be complied with:— 

(31) All taps and other water fittings before being 
fixed must be approved and stamped by the authorized 
officer of the water-works committee. 

(32) All taps intended to be fixed on service pipes 
must be of sufficient weight and strength to resist a 
pressure cf 300 Ibs. per sq. in., and, with the exgeption o? 
those especially allowed as per Regulation No. 26, must 
be on the screw-down principle, with loose valves and 
stuffing boxes. 

(33) Samples of taps and other fittings such as have 
been approved may ‘be seen at the stamping office, but 
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the water-works committee will give due consideration 
to the claims of any other taps and fittings which may 
be presented for approval, and which, if considered sat- 
isfactory, will be stamped. 

(34) The diameter of the ball of full way ball taps for 
storage cisterns must be as under:— 


2 in. diameter of tap, 12 in. diameter of ball. 


35) The rods or spindles from such balls to the taps 

must be made of cold drawn copper, and be of such 
length as will, when the tap is inverted for testing, 
resist a pressure of 300 Ibs. per sq. in., and the valve 
must be perfectly water-tight in every respect at that 
yressure. 
; (36) When a rapid flow of water is not necessary, di- 
rect acting ball taps, with restricted water-ways, will be 
allowed if desired. In these cases the following regula- 
tions must be observed :— 


1\4-in. diameter of tap must have ow waterway. 


‘ “ “ ‘ 
4 


(37) The diameter of the ball must be as under:— 
1%-in. diameter of tap, in. diameter of ball. 
$s 


% q “ 

“ 4% “ 

(38) The rodg or spindles from such ball to the taps 
must in all respects comply with the conditions of 
Regulation No. 35. 

(33) Ferrule taps for baths must weigh not less than 
22% ozs. without the handle. 

(40) The following fees will be charged for testing and 
stamping :— 

Bib and stop taps up to 1%-in. diameter 2d. each. 

Bib, stop, and ball taps 2 and 


“ “ “ o4. 

larger sizes 1s. 
Water-closet cisterns. 3d. 
Stop-tap bOKeS....... 2d. 


Cisterns for Water-closets. 

(41) Cisterns for water-closets must be constructed s0 
as to make a continuous flow of water impossible; and 
so long as this condition is complied with, may be on 
any approved principle. 

(42) Such cisterns must be made of non-corrosive 
material, and must have round corners inside, and taper 
so as to be 2 ins. wider at the top than at the bottom as 
a protection against frost. 

(48) They must be provided with a ball tap connected 
with the inlet pipe as shown in the preceding sketch, and 
which must also in all other respects comply with these 
regulations or other approved arrangement, and must 
have an overflow pipe fixed 1 in. above the water- 
level when the cistern contains 24% gallons of water, and 
must have a flush-pipe of not legs than 1\%-in. internal 
diameter. 

(44) All working parts must be made of non-corrosive 
metal, and the valves must have an india-rubber washer 
of the best quality not less than %-in. thick, must be 
of sufficient weight to close quickly, and of sufficient 
diameter to ensure a water-tight junction. 

(45) No cistern will be allowed that is not capable 
of being brought into action with an easy pull or drop 
of the lever. 

(46) In the case of syphon cisterns the discharge 
pipe, or under side of the syphon bend pipe, must not 
be less than %-in. above the side of the cistern, so that 
in case of leakage from the ball tap, while the cistern 
is not in action, the water will overflow the side of the 
cistern and not go down the discharge pipe; but this must 
not in any way interfere with the existing regulations as 
to overflow pipes. There must be no connection with the 
cistern and discharge pipe other than the syphon, which 
must be capable of being brought into action when ‘the 
water level is at least 1 in. below the overflow pipe. 
Other details as to construction, strength, and materials 
are to be subject to approval. 

By order of the Water-Works Committee, 

Wm. Henry Talbot, Town Clerk. 

Town Hall, Manchester, May, 1902. 


The secretary of the Manchester water-works 
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water waste at Leicester are even more detailed 

than those already quoted for Manchester. I 

hope to make some reference to them later. Mr. 

F. Griffiths, M. Inst. C. E., is Engineer and Man- 

ager of the Leicester Works. MX. B. 
London, June 15, 1904 


LOAD AND FIRE TEST OF REINFORCED CONCRETE 
FLOOR. 


An unusually interesting test of reinforced con- 
crete floors of different spans, to determine their 
resistance to fire and distributed load was con- 
ducted by the Department of Buildings of New 
York city on Dec. 21 and 28, 1903. Three of the 
floors tested were flat plate floors supported by 
steel I-beams, and the fourth was a segmental 
arch floor set between I-beams. All of the floors 
were of cinder concrete except one with a span 
of 15 ft., and all, without exception, were rein- 
ferced with electrically welded wire fabric made 
by the Clinton Wire Cloth Co., of Clinton, Mass. 
The tests to which the floors were subjected were 
the standard fire and water test of the New York 
Department of Buildings and a test consisting of 
a uniform load gradually applied until failure re- 
sulted. The two tests were conducted separately 
and will be separately described. 

FIRE AND WATER TEST.—The floors’ sub- 
mitted to fire and water test were a 6-ft. span and 
a 15-ft. span between I-beams. A section of the 
J5-ft. span is shown by Fig. 1 and the form of 
the 6-ft. span was the same. The 15-ft. span was 
built of 1-244-5 stone concrete reinforced with net- 
ting consisting of No. 8 carrying wires spaced 2 
ins. apart, to which were welded No. 10 cross- 
wires spaced 8 ins. apart. This netting was car- 
ried on top of the I-beams at the ends of the span 
and had a sag of about 2 ins. at the center of 
span. The beam protection and other structural 
features are shown by the drawing. In the 6-ft. 
span 1-3-5 cinder concrete was reinforced by a 
netting of No. 8 carrying wires spaced 3 ins. apart 
to which were welded No. 10 cross-wire spaced 8 
ins. apart. The finished slab was 4 ins. thick and 
had no cinder fill. The floors were concreted on 
Nov. 10-12, and they were tested on Dec 21. 

In making the tests both spans were uniformly 
loaded over the whole area between centers of 
floor beams, with a load of 170 lbs. per sq. ft. for 
the 6-ft. span and of 150 lbs. per sq. ft. for the 
15-ft. span. Fire was then continued for four 
hours at an average temperature of 1,700° F. un- 
der each floor. Each ceiling was then given two 
applications of water under 60 Ibs. pressure 
through a 1\-in, nozzle. Between these applica- 
tions the roof was flooded with water. During 
the fire test cracks developed in both spans over 
the tops of the beams, but no cracks appeared 
in the ceilings. The 15-ft. span deflected about 
2 ins. The conditions of the spans after the fire 
are given as follows in the report of Mr. A. 
Schwartz, Inspector, Department of Buildings: 


ing: / Cement, 2 Sand,/0 Cinders - 


FIG. 1. SECTION OF 15-FT. SPAN REINFORCED CONCRETE SLAB FLOOR SUBJECTED TO 


FOUR-HOUR FIRE 


informed me that neither Deacon district meters 
or domestic meters are used, but that there is a 
house-fo-house inspection in addition to the test- 
ing of fittings set forth in the regulations already 
quoted. If defective fittings are not repaired, 
heavy fines are imposed on the persons responsi- 
ble therefor. The present water consumption was 
given as a little under 35 gallons, but it is ea‘d 
to be increasing rapidly on account of changing 
from the pail to the water-closet system, and also 
on account of the introduction of baths, For some 
fifty years the city has had full Parliamentary 
powers to restrict waste. The charges for water 
in Manchester are 8d. in the £ on the lessee and 
Sd. on the owner, making an equivalent of 22 cts. 
on $4.87 of rental value, or at a rate of about 
4.5%. It is unusual, I understand, to levy a water 
rental on the owner of property. 


The regulations controlling water fittings and 


AND WATER TEST. 


FIFTEEN-FOOT SPAN.—About half of flange protec- 
tion washed from east beam. Plaster was still on west 
beam. No wires were exposed. An area of about 4 x 5 
ft. near south door, which received the direct stream of 
water, was pitted about 1l-in. deep, also a spall about 
2 ins. deep and 12 ins. in diameter near the center of 
east beam. The stones in the concrete ceiling were cal- 
cined to a depth of about 1 in. No cracks were visible 
on under side of panel. 

SIX-FOOT SPAN.—Soffits of beams were exposed at 
center for about half of span. An area about 18 x 20 
ins. near door was washed away to a depth of about 
1% ins. ,exposing a few of the wires. The ceiling was 
very little pitted, and no cracks were apparent on un- 
derside. Except as above stated, the floor was in good 
condition after the fire and water test. 


On Dec. 22, the day after the fire test the 15-ft. 
span was loaded uniformly to 600 Ibs. per sq. ft., 
which it sustained without rupture. The deflec- 
tion of the slab was about 4 ins. and of the I- 
beams about 11-16-in. A crack opened in the 
c:iling at the center of the span and parallel to 
the beams, and terminated in two cracks across 
the span and parallel to and about 3 ft. from the 


valls on which the edges of the 
borted. The 600-lb. loading on th 
veloped a small hair crack in the 
fiected the beams %-in. and the <1.) 
WEIGHT TEST.—The weight te< 
on a 12-ft. span flat slab floor of . x pian 
vonstruction as that shown by Fig 
1-2-5 cinder concrete was used jn 
concrete, and on a flat-topped or « 
floor of 6-ft. span, constructed as ; 


2. The segmental arch was made . ae, 
concrete reinforced with a soffit net 


carrying wires, spaced 8 ins. apart, t. 
welded No. 10 cross-wires, spaced s 
The other details of construction ar. 
drawing, Fig. 2. 

The 12-ft, span slab floor was load 
Ibs. per sq. ft. distributed uniform) 
failed by rupture of the carrying \y 
center of span. The segmental are) 
loaded uniformly to 3,500 Ibs. per <, wher 
the deflection was 17-32 ins. hi, 


THE BURNING OF TOWN REFUSE IN ENGLAND," 
By George Watson,} M. Inst. Mech. 
REFUSE IN GREAT BRITAIN.—Town refu n Gre 
Britain varies considerably in character according to to 
conditions, but it is a fairly safe generalization {5 
it consists of one-third by weight of water, one-t 
bustible matter, and one-third incombustible e 
is withdrawn at the end of the burning process jy 
form of hard clinker. The combustible ma‘erial j 
vegetable ard putrescible matter, but it includes 
United Kingdom, varying quantities of unburne 
from the wasteful open fires so dear to the Eng! h 
ple in more senses than one. This cinder is much 
plentiful in winter than in summer. 

CONTINENTAL REFUSE.—Cizder is almost entirely 
absent from town refuse on the Continent of Europe 
where closed stoves are used, producing a fine incon t 
ble ash. The author has frequently proposed that the fi 
ash, which requires no treatment, should be collected jg 
separate bins in each house, and not taken to the & 
structor at all. 

COLLBCTION.—The nature of the material is affecte) 
largely by the method of collection, which varies greatly 
in different towns. For instance, in Edinburgh there js a 
daily collection, the inhabitants being obliged to place 
their refuse on the street in receptacles which they pr 
vide themse!ves. These receptacles are usually anything 
but effective, and the contents are spread about by th 
wind and the ragpickers, and mixed with the street « 
sometimes the same cart collects both street swee; nd 
refuse. The result is a very light sandy material, dificul: 
to burn, which measures no less than SO cu. ft. to the to 

In Bradford, Leeds and Sheffield, on the other hand 


many large ashpits are used, in some cages combined with 
privies, and they are only cleaned out at intervals ¢ 
weeks or months. At one destructor in Bradford the r 
fuse contains 40% of nightsoil. Under such conditions th 
refuse is wet and heavy, measuring only 40 cu. ft. to 
the ton. 


In the author's opinion fhe prevailing custom of reckon 
ing the amount of refuse burned by weight is misleading, 
and better comparisons as to the labor involved would be 
got by reckoning in cubic yards. It is obvious that a 


Fig. 2. Segmental Arch Floor of Reinforced Con- 
crete Tested by Uniform Load of 3,500 lbs. 
per sq. ft. 


ton of bulky refuse requires much more labor in handling 
than a ton of such wet and heavy stuff as is collected at 
Bradford. 

REFUSE AS FUEL.—Town refuse is so heterogeneou 
that it is almost impossible to compare it with other 
fuels by any of the ordinary methods, and, in particular, 
calorimeter tests have always seemed to the autior to be 
quite futile. It would appear impracticable to obtain 4 
fair sample small enough to go into a calorimeter of 4 
material comprising garbage, vegetable refuse, dust, 
straw, paper, rags, bones, broken glass, tin cans, wood, 
cinders, sacks, old boots, buckets, water-cans, casks, 
carpets and huge rolls of kamptulicon, to say no De of 
the carcases of cattle, dogs, cats and pigs, the |: being 
sometimes brought in numbers after an outbreak «’ swine 
fever. Among the articles gravely registered a= )aving 
been destroyed at one of the early Leeds de-  uctors 


"A paper read at jhe Chicago Meeting of the ! ution 
of Mechanical Engifieers of Great Britain. 
jLeeds, England. 
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ca serpent.” In two instances parcels of ex- 
» found their way into furnaces, and blown 
ts, fortunately without causing bodily injury 
< To state the nature of the miscellaneous 
~prised in the refuse of towns is to demon- 
trat onte its unsuitability for agricultural manure, 
+ «4 @anger of allowing it to accumulate. 
“e AS MANURE.—No farmer cares to cover his 
' broken glags and tin cans, and in the few in- 
‘ch as at Manchester and Glasgow, where some 
-bbish is taken by farmers, it has to be first 
P i ground, and then transported long distances 
treo of charge by the Corporation at a cost exceeding that 
td tion by fire. 
‘op TO HEALTH.—Accumulations of this ma- 
volve the twofold danger of lowered vitality owing 
ypure atmosphere and direct propagation of dis- 
ugh poisonous germs carried by flies, rats, dust 
running water and other agencies. Refuse heaps 
equently occasion great nuisance and expense by 
combustion. ‘Destruction’’ of refuse is a 
hat unscientific term, but it serves to distinguish 
method of disposal by fire, from the reduction or di- 
eet n processes used in the United States for recovery 
of grease and other matters, and from the slower processes 
of nature, involved in disposal by dumping, which have 
metimes referred to as the ‘‘method of putrefac- 


been so 
the author does not propose to go through the history 

of destructors in Great Britain, where they originated. The 

late Mr, Alfred Fryer, of Nottingham, was the pioneer, 

and built his first successful destructor in 1875. It may 

be thought that nearly thirty years is a long time for the 

development which has taken place to have occupied. It 

must be remembered, however, that being dependent upon 

municipal enterprise, rapid advance has only been pos- 

sible in recent years. 

The author regrets to say that, in spite of the demon- 
atrationg made many years ago of the danger of filling old 
pits and hollows with this material, the practice of doing 
so, and of afterwards erecting dwelling houses upon it, 
has prevailed in most towns and cities in spite of all san- 
itary considerations, and has only given way to the use of 
destructors when every pit and hollow within the munici- 
pal boundary has been filled. 

In passing over the history of the development of de- 
structors, the author is also obliged to omit reference to 
many types which have proved successful, and have 
served to advance the general practice, and to many 
names honorably associated with such advance; and in 
dealing later with the details of certain installations nas 
thought it best to confine himself strictly to his own ©x- 
perience. He will therefore deal only with plants on one 
particular system, at the same time remarking that 
there are many other destructors of different types in use 
which reflect the greatest credit on all concerned. 

NATURAL DRAFT.—The earlier destructors were all 
upon the natural-draft system, with slow combustion, low 
temperatures, and little or no provision for raising steam. 
In charging and clinkering the furnaces large doors were 
kept open for about one-third of the time, and the strong 
chimney draft above the grates necessarily drew in tons 
of cold air over the fire through such openings, making 
high furnace heats impossible. Frequent complaints of 
nuisances from the chimney shafts caused by objection- 
able smells and dust resulted. 

FUME CREMATORS.—Fume cremators, introduced by 
Mr. Jones, the borough engineer of Ealing, were added in 
many cases, consisting of secondary fires in the flues fed 
with coal or coke, over which the products of combustion 
had to pass, thus scorching them and largely obviating the 
nuisance. These fume cremators certainly rendered a 
continuance of working possible in many cases, but owing 
to the high cost for fuel they were not always regularly 
worked, 

MAINTENANCE.—One advantageof natural draft and ‘ow 
temperatures was that the brickwork was easily main- 
tained, and furnaces of the most ordinary construction 
have been found to last fifteen or sixteen years without 
much expense in renewing the firebrick linings. Even 
to-day engineers are found who advocate low temperatures 
on this account. 

HIGH TEMPBRATURES.—Modern plants working at 
high temperatures with forced draft, and with steam- 
raising as one of the most important objects, involve 
much more difficult problems as regards construction and 
maintenance, and also as regards the protection of the 
stokers from heat and back draft. No ironwork can last 
long in a modern destructor unless cooled in some special 
manner, and contrivances’ such as dampers within the 
furnace for closing or partly closing the draft outlet 
when the furnace door is d, have b not only 
superfluous but impracticable. The author has learned 
to look with the greatest distrust upon any supposed im- 
provement involving the introduction of unprotected iron- 
work into the hot furnaces or flues. 

STORAGE OF HEAT.—In high temperature furnaces 
heat is stored in the brickwork to such an extent that 
the furnace arch hardly ceases to glow even when nearly 
& ton of cold refuse has been freshly charged, and conse- 
uently the temperature does not fall below the point, say 
1,250° F., at which septic gases might be given off. 


PLENUM SYSTEM.—No one has contributed more to 
the attainment of such temperatures than Mr. William 
Horsfall, of Leeds, who first introduced the plenum sys- 
tem and the front exhaust flue. Recognizing that the 
principal cause of low temperatures in the old natural 
draft furnaces was the inrush of a large excess of cold 
air over the fire during the lengthy processes of charg- 
ing and clinkering, he set himself to apply forced draft 
on the closed ashpit system, first by means of fans and 
later by steam blast, and this enabled him to choke the 
furnace outlet in such a manner as to always maintain 
a slight pressure above the atmosphere within the fur- 
nace, thus absolutely preventing the admission of cold 
air when the furnace doors were open and allowing loose 
fitting doors to be used. 


FRONT EXHAUST.—He placed his exhaust flue in the 
front portion of the furnace arch, thus reversing the 
draft and bringing all the fumes given off by the refuse 
drying on the hearth over the hot fire and ‘‘cremating”’ 
them effectually within the furnace itself. 


STEAM RAISING.—An important result of the intro- 
duction of high temperature destructors has been that 
town refuse has now come to be regarded in some quar- 
ters as a fuel. When it is remembered that the com- 
bustible matter in the charge is, say, only one-third by 
weight of the whole, the claims which have been put 
forward of a commercial evaporation of three pounds of 
water to high-pressure steam per pound of refuse can 
only be regarded as ridiculous, for they would place the 
combustible portion of the material on a level with best 
Welsh coal. It is to be regretted that inventors have 
come forward from time to time offering guarantees of 
such results in regular working. Their claims can only 
be accounted for by their lack of experience. Failure in 
the fulfilment of such guarantees under contract have 
led to a serious reaction, and there is now a tendency to 
discredit altogether tlfe possibility of steam raising from 
town refuse. As usual the truth is found between the 
two extremes. 


STEAM AS A BY-PRODUCT.—The great value of steam 
as a by-product of a destructor plant designed primarily 
for the disposal of the refuse (but well arranged for the 
production and utilization of the steam) has been amply 
demonstrated. It may now be laid down with perfect con- 
fidence that, on an average, town refuse in Great Britain 
may be expected to evaporate in every-day working its 
own weight of water from and at 212° F. In many places 
it is safe to guarantee 1 Ib. of steam per 1 Ib. of refuse in 
summer, and 1% Ibs. in winter. As much as 1.5 lbs. may 
be got on test with careful management. 

The value of the refuse as fuel varies considerably in 
different districts, and according to the season and the 
amount of coal used by each household. In some colliery 
districts the miners are provided with coal free of charge, 
and as might be expected the best steam ralsing refuse 
is to be met with there. 

On the other hand, the author has had experience of 
seaside towns, such as Lowestoft and Ramsgate, where in 
hot weather hardly any coal fires are found (gas stoves 
being used for cooking); and the refuse consists largely 
of garden rubbish, garbage, and bad fish—poor stuff for 
steam raising. 

In wood burning countries, and where closed stoves are 
used, not only does the absence of cinder mean a very 
poor fuel, but the fine ash (if collected with the refuse) 
has a tendency to surround and choke such combustibles 
as may be present, and to put out the fire altogether. 

REFUSE AUTO-COMBUSTIBLE.—Nevertheless, the au- 
thor has had, up to the present time, no experience of 
town ‘refuse which was not auto-combustible, except that 
from the eastern district (the poorest part) of Berlin. 
Even there he has by no means given up the problem of 
burning the refuse by itself. Monte Carlo and Pernam- 
buco are places where little or no cinder is found in the 
refuse, and yet destructors are in successful operation at 
each of these without the addition of other fuel. 

HIGH PRESSURES OF STEAM.—To revert to the condi- 
tions prevailing in Great Britain, it used to be said that 
high pressure of steam could not be obtained from the 
heat of destructors; but a consideration of the tempera- 
ture of the gases leaving the destructor, which varies from 
1,700° F. to over 2,000° F. might have shown the fallacy. 
As a matter of fact, steam is being obtained at Accrington 
(with a ‘‘Lancashire” boiler) and Moss Side, Manchester 
(with ‘‘Water-Tube’’ boilers), at 200 Ibs. per sq. in., 
while pressures of 120 Ibs. per sq. in. are now quite 
common. The conditions for the best working in the de- 
struction of refuse are identical with those required for 
efficient steam raising; and with high temperatures the 
clinker is harder, the working more rapid, and the chim- 
ney clearer of smoke. 


ARRANGEMENT OF CELLS AND BOILERS.—The 
grouping of the cells and boilers is an important and 
much debated subject. Many early designers, attaching 


great importance to the radiation from the burning mass, 
held that the heating surfaces of the boiler should be 
immediately over the fire, and as close to it as possible. 
It is almost needless to say that the results were disap- 
pointing, as the temperature necessary for complete com- 
bustion was never reached at all, owing to the cooling 
effect of the surfaces of the boiler. 


Later developments of the same idea are still in evi 
dence in the ‘‘sandwiching” of boilers and cells, that ts, 
the placing of a cell on each side of a single boiler and 
delivering the products of combustion through side open 
ings in the cells directly below the boiler tubes. This 
plan is much more satisfactory than the earlier one: but 
the chief drawback to its adoption is that when either 
of the cells is newly charged, and the gases may be es- 
capimmg at a temperature below what is necessary for 
complete combustion, they may come into contact with 
the cool surfaces of the boiler unconsumed, and so pass 
away to the chimney, while fluctuations of steam pres- 
sure may also occur. 

In the author's opinion the best grouping of cells and 
boilers is to arrange the cells in blocks or batteries not 
exceeding six or eight in number, and to place the boiler 
or boilers as near ag possible to the block of cells 

In the case of back-to-back cells, arranged in such a 
block with the main flue underneath them, there is little 
or no loss by radiation as the main flue fs surrounded by 


cells. At the same time the immense advantage ts se- 
cured that the products of combustion from all the cells 
are thoroughly mixed in the red hot flue, before passing 
to the boiler, and thus if one of the cells happens to be 
somewhat coo'er than the rest, any unburned gases that, 


may escape from it are thoroughly burned in the main 
flue, where there is always some excess of air. All the 
heat generated in the cells is carried forward by the 
hot gases, except the small proportion which escapes Ly 
radiation from the outer surfaces of the furnaces them- 
selves. 

With batteries of cells in a single row, Fig. 1, it is also 
possible to arrange that the losg by radiation shall be 
small. A further advantage Is that the cells being close 
together the stokers have less floor space to work over 
and the arrangement of railways or conveyors for re 
moval of clinkers is simpler than with boilers and cells 
alternately. 

WORKING IN ROTATION.—Under good management 
the working of the cells is kept strictly in rotatidh, a 
time-table and a clock being provided, and good time 
keeping in charging and clinkering being insisted upon 

CONSTANT PRESSURE OF STEAM.—With — such 
methods the temperature of the gases entering the boilers 
may be maintained almost constant, and the old complaint 
of the steam pressure fluctuating disappears entirely. The 
clinkering and charging of each cell takes place every 1% 
to 2 hours, according to the nature of the material. In 
some cases clinkering every hour has been tried, but the 
experience of the author is that a longer run gives a 
harder clinker, and a better result all round, any small 
loss of steaming power being more than compensated by 
reduced labor and more perfect combustion. The capacity 
per cell depends mainly upon the grate area, and the 
strength of blast, but also of course very greatly upon 
the attention of the firemen. 

BLAST.—With refuse for fuel it is extraordinary how 
soon a high-pressure blast blows the fires into holes. With 
forced draft on the closed ashpit system, a few minutes’ 
use of the rake to fill up the blow-holes will increase the 
draft gage from %-in. to over an inch of water column. 
In some cases a draft of as much as 2 ins. is used, but 
there are two great disadvantages to such pressures, first, 
that much more Jabor is required (almost constant trim- 
ming of the fires being necessary to fill the blow-holes), 
and second, that the high blast sends up quantities of 
hot dust and sparks, which cake on the roof of the fur- 
nace, and in the flues, necessitating constant cleaning. 

GRATE AREA.—From 20 to 30 sq. ft. of grate area has 
usually been provided in each cell up to recent years; but 
of late cells having 42 sq. ft. of grate area have become 
common; and also much smaller cells are being introduced 
for special purposes, such as for use in hospitals, asylums 
and factories. For plants up to four cells, furnaces of 30 
sq. ft. of grate area are most suitable; but for larger 
plants, furnaces of 42 sq. ft. are preferable, as the use 
of larger cells reduces the cost of labor. The length of the 
grate is usually 6 ft. from back to front in both sizes of 
cells. It is customary to work throughout the 24 hours 
for six days a week; but in some cases where steam is 
only required for night work, such as in electric lighting, 
the hours of working have been reduced, and the num- 
ber of cells and boilers correspondingly increased. It is 
quite possible to bank the fires for 24 hours, and even 
longer, so that they do not require relighting on a Monday 
morning. 

For the purpose of illustrating his remarks, the author 
has provided drawings and photographs showing several 
different types of plant in connection with the construc- 
tion of which he has recently been employed. The in- 
stallations chosen for this purpose are those at Brussel« 
(24 cells), West Hartlepool (12 cells), Moss Side, Manches- 
ter (6 cells), and Westminster (6 cells). Each of these 
destructors is placed in a densely populated district, and 
all are in full operation without causing any inconven- 
ience or complaint. 

DBSTRUCTORS AT BRUSSELS AND WEST HA&ARTLE- 
POOL.—The Brussels and West Hartlepoo! furnaces, Fig«. 
2 and 3, are of the back-to-back type, fed by band through 
holes in the deck on the twp of the furnaces. These feed 
holes are of somewhat peculiar construction; they are so 
designed that no lid is required, the refuse itself being 
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trodden down into the holes to stop them up. It will 
readily be seen that the use of a lid on a deck littered 
with rubbish would be very inconvenient. In order that 
the method of stopping above referred to may be used, 
there is provided immediately below the feed hole (which is 
common to two furnaces) a flat table or saddle so arranged 
that when refuse is dragged or shoveled into the hole and 
allowed to lie on the saddle it fills up and chokes the 
opening. When it is desired to charge either furnace the 
refuse is simply pushed off the saddle with a prong—a 
very simple operation requiring very little labor. 

The deck is 6 ft. below the level of the tipping floor, 
thus forming a convenient bunker for the reception and 
storage of the refuse as near as possible to the feed holes. 
In the West Hartlepool plant the deck is formed of steel 
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hung from volute quadrants, go as to be perfectly bal- 
anced at all positions were adopted. 

Each lid dips into a water-seal which surrounds the fur- 
nace mouth, the water, which evaporates slowly, being 
maintained at the proper level by a ball cock. This makes 
a perfectly gastight joint, and not only is the trouble of 
smoke from the feed holes obviated, but it is found that 
the absolute tightness of the joint, preventing even a 
small leakage, causes the furnace gases to pond up be- 
neath the lid and to remain stagnant, thus forming a 
shield of comparatively cool gas which protects the lids 
from the furnace heat. As long as there was any leak- 
age at all the heated gases drew that way, and kept the 
furnace mouths and lids red hot, which caused them to 
erack and give trouble. 
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FIG. 1. 


plate separated from the top of the furnace by an air 
space in order that it may be kept cool; while at Brugsels 
the deck is carried entirely by the furnaces and is formed 
of reinforced concrete. At West Hartlepool the refuse 
is carted up an inclined way with a gradient of 1 in 20, 
while at Brussels there are two electric overhead traveling 
cranes, one over each group of twelve cells, which lift 
the cart bodies off the wheels and dump their contents on 
to the decks. The latter system has also been adopted at 
Hamburg, and in the plant now being completed at Ziirich. 

MOSS SIDE DESTRUCTOR.—At Moss Side, as will be 
seen on reference to Fig. 4, the six cells are arranged side 
by side in a single battery with the two water-tube boilers 
at the end of the battery, the charging openings are at 
the back of the furnaces, and are provided with suitable 
furnace doors. These doors are now generally planed to 
fit their frames, and are lined with firebricks. They are 
raised and lowered by levers and balance weights, and 
give a good command of the furnaces, which slope down- 
wards to the front. 

The refuse is tipped from carts into a bunker formed of 
concrete, and having a sloping back, so that the toe of 
the heap of refuse is never far from the furnace mouth 
into which it is thrown by a shovel. This method would 
seem at first sight to involve more labor than the top 
feeding, but it is found in practice that, while it costs 
more to put in the refuse with a shovel, the labor in 
front of the furnace in dragging forward ‘and trimming ig 
correspondingly lessened. It may be remarked, however, 
that even at West Hartlepool, where the refuse is not 
bulky, the labor of charging costs one-third of the stok- 
ers’ wages, and it is, therefore, a matter of the utmost 
importance to reduce it as much as possible. 

WESTMINSTER DESTRUCTOR.—The Westminster de- 
structor, shown in Fig. 5, has been erected on the Shot 
Tower Wharf, at the south side of Waterloo bridge, in the 
center of the metropolis and serves a district of which 
Covent Garden Market and the Strand form important 
features. The refuse is exceedingly bulky, consisting 
largely of market and shop refuse, paper, packings, straw, 
and all kinds of light material, measuring not less than 
90 cu. ft. to the ton. To feed such stuff by means of a 
shovel would be very costly, and therefore special means 
were demanded. The conditions have been met by a new 
design of furnace into which the four-wheeled collecting 
carts and steam motor wagons tip their loads direct, no 


storage being provided other than the spare carts which } 


are brought in from the yard and discharged as required. 
Sufficient spare wagons are provided to keep the destruc- 
tor in full operation day and night. The furnaces are six 
in number, each having 42 sq. ft. of grate area. They 
are arranged back to back with a water-tube boiler at the 
end of the battery. A very large feed hole, 6 ft. by 4 ft., 
is common to two furnaces, there being thus three holes in 
all. 

The carts can be brought to either side of the feed holes 
to dump. Great difficulty was experienced at first in ar- 
riving at the correct shape for the feed holes—that is, 
expanding downwards, as now shown so that the refuse 
cannot arch over in the furnace mouth. A worse difficulty 
was that of getting such large lids as were required to be 
quite smoketight when closed. Metal to metal joints and 
grooves filled with sand were in turn found unsatisfac- 
tory, and the handling of such heavy lids was also diffi- 
cult. Eventually hinged lids, counterbalanced by weights 
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CROSS-SECTION OF REFUSE DESTRUCTOR WITH SINGLE ROW OF CELLS. 


A hopper constructed of wrought-iron plates and set on 
hinges in a position at right angles to that of the lid, is 
lowered over the opening, so as to prevent refuse getting 
into the water-seal. This hopper is balanced in a simi- 
lar manner to that described for the lids, and both hopper 
and lids are easily worked by hand by means of large 
chain wheels. The labor of charging is thus saved, the 
refuse is never handled at all, but shot straight into the 
furnaces. This is an advantage from a sanitary point of 
view, but it is not universally appreciated, as it puts an 
effective stop to trade in rags, bones, and dirty glass 
bottles, which can no longer be picked out by the stokers 
and sold. 

Before leaving the subject of the Westminster destruc- 
tor, which is the first of its kind, the author wishes to ac- 
knowledge his great indebtedness to the engineers of the 
city, Mr. Bradley and Mr. Ventris, and to Dr. Priestly 
the Medical Officer of Health for Lambeth (whose duty it 
was to inspect the working of the plant) for their invalu- 
able aid in overcoming the initial difficulties of the under- 
taking. 

The author has already remarked that he would like to 


see the duty of destructors reckoned in cubic yards rather — 


than tons, as giving a fairer basis of comparison. It is 
not, however, in the least likely to come into vogue, since 
the wagon-weighing machine is such a simple and con- 
venient method of taking the quantities. 

LABOR IN WORKING.—The author would, however, 
suggest a further reform in comparative figures to the 
effect that the labor bill in working the furnaces should be 
reckoned, not in pence or ghillings per ton (it varies even 
in England from sevenpence halfpenny at Moss Side and 
elsewhere to two shillings and threepence at several Lon- 
don destructors, for furnacemen only), but in tons dealt 
with per man per hour. This would eliminate the dis- 
crepancies due to the stokers’ wages and hours of labor 
varying so much in different districts. A destructor in 
which a stoker can deal with a ton per hour during an 
8-hour shift may be considered saitsfactory, and this is 
being attained at Westminster. There can be no doubt 
that a very large saving is effected in charging direct 
fram the carts in the case of a destructor dealing with 72 
tons of bulky refuse, such ag that of the Strand district, 
every 24 hours. 

MECHANICAL STOKDBRS.—Many attempts have been 
made to effect the operations of stoking and clinkering by 
mechanical grates but hitherto without much success. 
Mechanical grates of many kinds have been tried, and 
large sums sunk in such experiments. The author has 
had some expensive experience in this direction, and the 
opinion he has formed is that any attempt to make the 
burning process continuous instead of intermittent will 
fail, unless some entirely fresh method be found. The 
quality of the refuse as fuel is too poor to enable the fire 
to creep back through a comparatively thin layer of it as 
fast as the material must be moved forward to give any- 
thing like a reasonable output; and after the mechanism 
has been set so as to give only about 3 or 4 tons per cell 
per 24 hours, it has been found that the speed was too 
great for the fire, which was very soon all ejected from the 
furnace. The fuel also varies so much that one part of 
the fire will have become black clinker while other parts 
are insufficiently burned. Trimming and clinkering by 
hand and the intermittent system of firing in 1% or 2 
hour heats at present hold the field. 
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CLINKERING.—The operation of clin 
quiring both strength and skill. The » : 
often 5 ins. thick over the whole grate Rte 
breaking it up and withdrawing it from 
stoker must be careful to turn it over <o 
any live fire on the top. which he a; d 
evenly over the grate for the purpose of ee 
charge of refuse. The blast. whica 


clinkering, should be put on again fo; — 


reception of the charge. 

Another method adopted with some wel! | 
furnace is to feed them continuously froy, 
hand and to clinker also continuously fro; ae 
of the grate surface in turn. In furnac: " 
clinkered at the front, no drying hearth j- - sae 
there is therefore no preliminary drying o: 
This system is adopted by the author fo; 
destructors and furnaces for hospitals, but , 
installations, on account of the higher : 
Some engineers use continuous grates withou: 1 ie 
into cells above the grates the ashpits only |, 
The author, however, strongly favors the « 
which lends itself much more readily to reps 
cell can be repaired at a time without stopping tho or) 
thus rendering a duplication of plant quite u 

DETAILED DBSCRIPTION OF FURNACE 
ent methods of charging the furnaces having been 
scribed it may now be convenient to deal with the details 
of those parts of the furnaces which are common to tne 
three types at Westminster, West Hartlepoo!, Brussels 
and Moss Side, respectively. The refuse is firs d up 
on the drying hearth above the main flue and is afterwards 
raked from the front on to the grate bars as may be re. 
quired. The drying hearth and grate bars slope down 
about 1 in 6 towards the furnace front; this greatly re- 
duces the labor of working the furnaces. The grate bars 


have narrow spaces—about 3-16-in.—and are made in sin- 
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Fig. 2. Plan and Section of 24-Cell Refuse De- 
structor for City of Brussels. 


gle lengths of 6 ft., four bars being cast together. This 
enables the chisel tools used in clinkering to be worked 
from below along the whole length of the gra‘: bars 
without check. A wide ‘‘deadplate’’ is provided in ‘rout, 
and the furnace mouth is closed by a door extend: ¢ the 
fu!l width of the furpace and lined with firebrick 
The furnace door slides upwards to open, the wo *'08 
faces being planed, and the door suspended from ° bal- 
anced lever. In closing it falls into wedge-shaped ©! es 


| 
4 

— 

4 
4 

a 

i 
3 
T 

| 
|i 
i| 
CHIMNEY, 
= 

if 
§ 
| 

4 3 

| 


ENGINEERING NEWS. 


627 


: tight against its frame. Such doors are 
ore suitable than hinged doors, which were 
ed in early destructors, as the latter ex- 
“yf -e@ hot inner surfaces to the stoker on being 


.in furnace door is fitted a small rake door 
sough to admit the stoker’s rake to enable 
the fire and pull down the refuse without ex- 
elf to the heat of the furnace. The main door 
ve opened for the operation of clinkering. The 

closed by suitable air-tight doors, and are 
ry way towards the door to facilitate the re- 


In 


of ashes. 
RECLAY LINING.—The whole of the interior of the 
furn ; constructed of specially made fireclay blocks 


, best quality dovetailed together, and all of the 


arched construction. Flat fireclay lumps over openings 
and flues are found to crack. Owing to the great heats 


: and the frequent changes of temperature, it is 
necessary to select the fireclay with care, to avoid trou- 
bles rom expansion and contraction. Bricks too rich in 
silica expand and contract far too much, and clays which 
answer well for metallurgical purposes are often found 
too brittle for destructor work. The fireclays which are 
found suitable for use in destructor furnaces neither 
contract nor expand under heat, and are able to with- 
stand frequent changes of temperature, the maximum 
being about 2,300° F. They should consist of from 60 to 
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Fig. 3. Plan and Section of 12-Cell Refuse De- 


structor for West Hartlepool. 


70% silica and 30 to 40% alumina. A slight admixture of 
iron is harmless, but lime, potash and soda, which are 
usually found in such clays, should only be present in 
very small quantities, as they tend to act as a flux. 
The beds of fireclay at Leeds, Sheffield, Glenboig near 
Glasgow, and Stourbridge are all of suitable quality. The 
bricks and blocks must be very truly formed, in order that 
the thinnest possible joints may be made. It is also im- 
portant that the firebricks should be a little thicker than 
the common bricks with which they have to bond, because 
naturally the joints in the common brickwork will be 
thicker than would be desirable in the firebrick work. 

FANS OR STEAM-BLAST.—The draft is forced by 
means of fang or steam jets. The question as to which 
gives best results, dry air or steam jet blast, is frequently 
debated. A blast of about 1 in. of water column is found 
to answer best with average refuse. The use of higher 
pressures causes the fire to burn into holes too frequently, 
and thus causes too great an excess of air to pass, and 
consequently lowers the temperature. 

This pressure can be obtained easily and economically 
either by steam-jet blast or by a centrifugal fan. For 
working at a rate of 10 tons per 24 hours, on a grate 
area of 30 sq. ft., or at a rate of, say, 30 Ibs. of refuse 
per sq. ft. of grate per hour, a volume of about 700 cu. 
ft. of air per minute at atmospheric pressure and tem- 
perature for each cell is required, or say, 23 cu. ft. of air 
per minute for every square foot of grate area in use. To 
deliver this quantity of air at the requisite pressure re- 


quires, with an efficient steam blast apparatus, about 100 
Ibs. steam per hour for each cell of 30 sq. ft. grate area, 
whereas with a good centrifugal fan only one-fifth of this 
amount, or, say, 20 Ibs. of steam per hour, is needed. To 
compensate for the larger consumption of the steam jets, 
it may be stated that they give a higher temperature and 
evaporation than the dry air blast, provided that the re- 
fuse is rich enough in carbon to give the necessary tem- 
perature for the dissociation of the steam, which forms 
water-gas in the furnace, and which greatly improves the 
combustion. This action has been explained* by Lord 
Kelvin and Dr. Archibald Barr in the following words: 

A more important function is, however fulfilled by the 
steam. In coming into contact with the incandescent fuel 
it is decomposed, the hydrogen being freed while the 
oxygen combines with the carbon in the fuel to form car- 
bon monoxide. This. decomposition of the water is effected 
by heat abstracted from the lower part of the fire, where 
it can be of comparatively small value for the cremation 
of the distillate. The ‘‘water-gas’’ (hydrogen and carbon 
monoxide) passes upwards to be burned by the excess air 
which it meets with over the fire, thus serving to increase 
the temperature, which would otherwise exist at the meet- 


ing of the products if combustion with the gases distilled 
from the raw material. 


The importance of the action of the steam jet was 
Strikingly exemplified in an instance which came under 
the observation of+the author at Bury, Lancashire, where 
in a new destructor it was not found possible to reach 
the guaranteed temperatures in the flues by means of dry 
air blast. The substitution of steam blast for the fans 
immediately gave and maintained the required tempera- 
ture. It is fully demonstrated that, provided always the 
refuse is sufficiently rich in carbon, a steam blast, al- 
though it uses more steam for the draft, yet so increases 
the amount of the total steam raised as to give a better 
steaming result on the whole than the fans. With the 
refuse of Hamburg and Berlin, however, it is doubtful 
whether the same can be said, because the use of closed 
stoves in those cities renders the refuse very poor as re- 
gards combustible cinders; 100 lbs. of steam used in the 
blast for each cell of 30 sq. ft. grate area per hour may 
be considered a very good result for steam blast and it 
can only be secured by using efficient arrangements. 

A steam jet has been devised by Mr. T. W. James, in 
conjunction with the author, for this purpose, in which 
the nozzle is flat instead of round, thus yielding a ribbon 
of steam instead of a plug of steam. It is probable that 
the air is carried through the blast tube mainly by means 
of surface friction between the jet of steam and the sur- 
rounding column of air, and it is therefore advantageous 


per pound of steam passing. This is, of course, obtained 
by making the jet flat and thin. A thickness of 1-40-in. is 
found best. It is also important that the steam should be 
superheated, so as to prevent condensation and obstruction 
in the nozzle itself. A pressure of 30 to 40 lbs. per sq. in. 
for the steam blast gives the most economical results. Re- 
ducing valves are used, giving this pressure whatever 
may be the working pressure of the boiler. 

A further great advantage to be set down to the credit 
of the steam blast, as compared with fan draft, is the fact 
that it protects and lengthens the life of the ironwork ex- 
posed to heat in the furnaces, such as, for instance, grate 
bars and the cast-iron side boxes which are used for 
heating the blast: After leaving the nozzle the steam in 
the blast is condensed and it reaches these iron parts in 
the form of particles of water. On striking the hot iron 
it is immediately re-evaporated into steam, carrying with 
it a considerable amount of heat, and thus keeping down 
the temperature of the ironwork. The author has seen 
grate bars taken out of a furnace after six years’ constant 
use very litt!e the worse for wear, whereas with dry air 
blast and high temperatures the grate bars would re- 
quire to be renewed after six months to twelve months 
at the latest. 

CAST-IRON FURNACE SIDES.—The steam jet trum- 
pets used in the West Hartlepool installation are com- 
bined with the cast-iron side boxes which form the sides 
of the furnaces above and below the grate bars. These 
side boxes serve the double purpose of heating the blast 
to a temperature of 400° F. in the ashpit, and of pro- 
tecting the brickwork at the sides of the furnace from the 
undermining action of the hot clinker. In furnaces with 
brickwork sides, at the fire level it is found that the 
clinker fuses to the brickwork, and every time it ig re- 
moved brings away particles of the wall, thus gradually 
undermining it, and allowing the crown of the furnace to 
fall before it is anything like worn out. The side boxes, 
which are kept cool by the passage of the cold air and by 
the cooling action of the steam above described, prevent 
this action. The air is drawn into the boxes from hoods, 
something like the hood over a blacksmith’s fire, placed 
over the clinker door in such a position as to draw off 
any smoke and dust rising during the operation of clin- 
kering. This improves the ventilation of the stoke hole. 

FIRING TOOLS.—The firing tools consist of prongs or 
pushers for charging the furnaces, light and heavy rakes, 
for pulling down and clinkering, respectively, and chisel 
bars. They are all necessarily long and any means of 
making them lighter, without reducing their strength, is 
worth adopting. It is found a good plan to use a weldiess 
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to have the greatest possible surface on the steam jet oa 


steel tube for rake handles, and to make the chisel bars 
of solid Masons’ tool steel in order to get the greatest 
possible strength. 

BOILERS.—In the early destructor plants, multitubular 
boilers of plain cylindrical shape, with fire-tubes about 
3 ins. or 4 ins. in diameter, were frequently used. One of 
the most serious drawbacks to these was the fact that the 
dust carried in the gases soon choked up the tubes, which 
had to be brushed out three or four times in the course of 
a day, and an even worse defect was the stiffness of the 
boiler, which did not easily yield to expansion and con- 
traction. A destructor boiler, placed at the end of the 
main flue is, of course, really a gas-fred boiler, and it is 
subject to having the gases switched on or off instan- 
taneously. 


It was found that with these multitubular boilers the 
tubes very soon began to leak at the tube plate: more- 
over, boilers of such a large diameter as were generally 
used were not very suitable for high pressures, unless they 
were constructed in a very expensive manner. For these 


reasons such boilers are now only used for very small in- 
stallations or where steam-raising is a matter of little 
importance. 

It is essential that a boiler which permits its tubes to 
expand and contract very freely should be used. 

The two types of boiler most favored at the present 
time in connection with destructors are the Lancashire 
type and the water-tube type. The former has the ad- 
ventage of large capacity for storage of hot water and 
steam, and it is also less susceptible to troubles arising 
from hard water, but it is found when using destructor 
gases that the flue area is insufficient unless the boiler 
be made larger than would be usually adopted for the 
same rate of evaporation when fired in the ordinary way 
with coal. A deposit of dust in the two flues of the boiler 
is not a very serious drawback, as the boiler is easily 
cleaned, and the lower half of the flue is, of course, less 
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Plan of 6-Cell Destructor for Moss Side, 
Manchester. 


valuable as heating surface than the upper half. A well- 
constructed Lancashire boiler is also able to withstand the 
effects of expansion and contraction, due to the gases 
being suddenly switched on or off by means of the by- 
pass damper. 

In cases where the destructor has to work continuously, 
while the power is only required for, say, three or four 
hours a day (co often the case in electricity stations), the 
large capacity of the Lancashire boiler for storage of 
steam power is very valuable. 

The water-tube boiler, however, seems destined to have 
the preference in most new destructor installations. In 
the first place it is specially adapted for high pressures. 

Steam is raised very quickly, which is a great advantage 
in starting the destructor at the beginning of each week, 
because the forced draft cannot be put into operation until 
steam has been raised. The water-tube boiler is well 
adapted for resisting the sudden changes of temperature 
to which it is subjected in a destructor, and it provides 
ample area for the passage of the gares in Proportion to 
its heating surface. It has another great advantage in 
the fact that dust can only lodge on the tops of the 
tubes (when the tubes are horizontal or sloping) leaving 
the lower surfaces, which are, of course, the most effec- 
tive, always clean. The dust can be readily removed by 
means of steam jets applied through suitable cleaning 
holes, provided in the brickwork vides of the boiler seat- 
ing. 

When water-tube boilers with vertical, or nearly vert}. 
cal, tubes are used, dust cannot lodge at all, and ak there 
is no soot in destructor gases, an externally clean heating 
surface is always presented. It may also be remarked 


that boilers of the water-tube type can be arranged closer 
to the end of the battery of destructor cella and the 
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damper arrangements can be made more convenient than 
when boilers of the Lancashire type are used. 

FUEL ECONOMIZERS.—Seeing that the destructor de- 
pends much more upon forced draft than upon the pull of 
the chimney, it is economical to carry the reduttion of the 
temperature of the gases at the chimney base to a low 
point, say between 400° and 500° F., and fuel economizers 
are frequently placed in the flues behind the boilers. 
These should be, like the boilers, arranged so that the 
gases can be by-passed at short notice. 

UTILIZATION OF HEAT.—The heat of the gases from 
destructors, although as stated above of considerable 
value, is unfortunately often lost through lack of a con- 
venient application near to the site of the destructor. 
It is a curious fact that although electric lighting stations 
only demand a considerable quantity of power during 
three or four hours per diem, the combination of de- 
structors with electricity stations is the commonest method 
of utilizing the heat. There are, however, other kinds 
of municipal work that can absorb a fair proportion of 
the power available. Stone-breaking, crushing and 
screening the clinker from the destructors or grinding it 
into mortar, driving repairing shops, sawing chaff cut- 
ting, sewage and water pumping, heating baths and wash 
houses, and even schools and dwellings, have been car- 
ried out in different places by means of the steam from 
destructors. 

At Moss Side (Manchester), a snow melting pit has 
been constructed by the Municipal Engineer—Mr. Long- 
ley—in which a series of pipes bringing steam from the 
destructor boilers is placed. These are perforated so as 
to throw jets of hot steam upon the snow as it is tipped 
into the melting pit. 

At Folkestone, the Borough Engineer—Mr. Nichols—has 
constructed heating pans on the flues beyond the econo- 
mizer for the purpose of warming the materials for use in 
forming streets of tar macadam. 

DUST CATCHER.—A dust catcher has been placed be- 
tween the boiler and the chimney in the installation at 
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Brussels, West Hartlepool, Moss Side, and in many other 
recent destructors. The latest form of this apparatus 
has been devised by Messrs, Newton and Diggle of Ac- 
crington, in conjunction with the author, and it consists 
of a swirling chamber into which the gases are led from 
the main flue in such a manner as to give them a circular 
or revolving motion within the chamber, Fig. 6. In car- 
rying this out they are made to pass around an annulus 
formed, by the outer circular wall and the inner wall, built 
up to within a short distance of the domed or arched roof. 
The whole of the interior ig lined with firebrick to enable 
the apparatus to deal with red hot gases when the boilers 
are not in use. The rapid revolution of the gases within 
this chamber throws all the suspended dust—even the 
smallest particles—against the ouside wall of the chamber 
by centrifugal force. 

At intervals, vertical slits are provided, leading into 
pockets outside the chamber. 

The dust, traveling along the outer wall, finds its way 
into these slits and thence into the pockets, where the 
gases are stagnant, and where the dust falls. ‘‘he vertical 
slits leading into these pockets, can be closed by suitable 
doors hung freely on ball-bearings and so arranged that 
whenever the outer cleaning door of the pocket is opened 
for the purpose of withdrawing the dust, the door covering 
the inner opening is closed by suction. 

With this apparatus, it is possible to extract tHe dust 
from any or all of the pockets, without interfering with 
the draft of the destructor. This is important when de- 
structors are combined with electricity stations, as at 
Accrington, because it is never practicable to allow the 
flues to get cool enough to clean out by hand. Not only 
the dust catcher itself, but the whole of the flues through- 
out the destructor and boiler can be cleaned by simply 


opening the end doors, and allowing the wind to rush 
through, whipping up the whole of the dust deposited in 
the flues, and carrying it forward into the dust catcher, 
where the centrifugal action discharges it into the pockets 
above described. It will be observed that the stronger 
the draft, the more complete is the separation of the dust. 

DAMPERS.—Dampers of many kinds, including cast- 
iron (with and without ribs), wrought-iron and steel 
plates of different thicknesses have been tried. Cast-iron 
gas valves, with cold water circulation, have also been 
extensively used. The latter were successful until—as al- 
ways happened sooner or later—the water supply was in- 
terrupted by accident or design, when they would im- 
mediately fail. Experience seems to point to a damper 
formed of firebrick blocks in a suitably designed cast-iron 
frame as the most reliable for general purposes. The 
damper should be set in grooves deep enough to protect 
the frame from the action of hot gases. It should also 
be provided with suitable means for making the slit at the 
top practically air-tight, when the damper is either closed 
or open. 

The author has recently adopted double by-pass dampers 
for the by-pass to the boilers. These are found to oe 
practically gas tight, as the damper nearest to the chim- 
ney so reduces the tension of the draft that the leakage 
past the second damper, with which’the gases come 
earliest in contact, is negligible. 

CHIMNEYS.—A dissertation on destructor chimney 
shafts would be out of place in a paper which has al- 
ready run to considerable length, but it may be remarked 
in passing, that unless in very special circumstances, a 
destructor chimney need not exceed from 100 ft. to 120 ft. 
in height. Even at the Westminster destructor, which is, 
as before stated, in the heart of London, the height of the 
chimney above ground line is only 90 ft., and the destruc- 
tor is worked without complaint. In fact it may be said 
that it is difficult to tell by observation of the- chimney, 
whether the plant is at work or not. Destructor chimneys 
should be constructed to withstand the full heat of the 
gases, which are sometimes directed into them without 
passing through either boilers or economizers. For this 
reason they should invariably be lined to the top with fire- 
brick, and it is good practice also to provide an air space, 
properly ventilated, between the firebrick lining and the 
outer shell. 

CLINKER HANDLING.—To come now to some of the 
machinery accessory to destructors, it may be mentioned 
that one of the most important points is the handling of 
the hot clinker as it is withdrawn from the furnace. At 
Moss Side, and also at Westminster, overhead railways, 
on the system devised by Mr. Cox, City Bngineer of Brad- 
ford, and the late Mr. McTaggart, are used. These railways 
consist of a single I-beam suitably suspended on which q 
small trolley, with ball or roller bearings, runs freely. 
From the trolley hangs a large tipping truck of suitable 
capacity for taking the whole of the clinker from the 
cleaning of a single cell. This represents two, and even 
sometimes three, very large barrow loads which would be 
heavy labor to wheel. The clinker truck is suspended im- 
mediately under the lip of the front deadplate, so that the 
clinker can be withdrawn directly into it. It is then 
pulled away by the stoker along the runway over the clin- 
ker cooling bed, and tipped on its own trunnions so as to 
discharge the clinker on to the ground, where it is al- 
lowed to cool. These railways are capable of considerable 
modification to suit different sites. For instance, at 
Westminster, where the plant is sunk below ground level, 
a section of the rail is lifted on a suitable hoist, and it is 
also provided with a revolving arrangement, so as to com- 
mand several sets of rails at the top. Turntables are also 
easily contrived and worked. 

CLINKER CRUSHERS AND SCREENS.—Suitable 
clinker crushers and screens for preparing the material 
for concrete work such as fireproof floors, road founda- 
tions, and the like, have been designed also by Messrs. 
Cox and McTaggart, and are extensively in use. The 
crushers consist of a pair of fluted rollers mounted on 
wooden keys so as to give the necessary elasticity to avoid 


TEST OF A REFUSE DESTRUCTOR AT WEST HAR- 


TLEPOOL. 

Number and type of cells.............+.. 6 back-to-back. 
System of forced draft.........0-eeesevecceses steam jets 
Nature of refuse .............- Ashpit, nightsoil,, market. 
Number of firemen and average wage per day..... 9 at 5s. 
Number, size and type of boilers...............«+. 

1 Babcock and Wilcox, 2,393 sq. ft. h. surf. 
Total quantity of refuse burnmed.............. 272,432 Ibs. 


Total quantity of refuse per cell per 24 hours.. 22,708 Ibs. 
Total quantity of refuse per sq. ft. of grate per hour. .31.5 
Tons per man per shift..... ..-6.7 tons 
Cost of labor per ton burned.. 
Total water evaporated ....... 


Total water evaporated per hour................ 7,264 Ibs. 
Total water evaporated per sq. ft. of heating sur- 

Total water evaporated per lb. of refuse from and 

Mean steam pressure............-.se0. 155 Ibs. per sq. in. 
Mean main flue 

Above 2,000° F. (Beyond range of Pyrometer.) 
‘Mean temperature behind boiler..........+....+. 534° F. 
Horse-power developed at 20 Ibs. steam per I. H. P. 


Purpose for which steam is utilized..... Electric lighting 


breakage when pieces of iron are encoun: 


of the keys is sufficient to stop the ma-\ te viel 
and not instantaneously, and has the er... acually, 


off the belt of the machine, and avoiding PP 
which would cause breakage. The he 
material in sizes required for the 
undertaken. 
PAVING FLAGS.—Attention has 
also to the production of concrete flags for : wll 
to mixing and pressing machinery for mai: 
bricks. 
CLINKER BRICKS.—Dr. Schultess, of bh 
worked out a very complete system for the , ' wi rn 
bricks from clinker and lime. One of the ¢. 3 of he 
system is the lime-slaking machine, which proi. cs q am 
fect lime in a-dry powder, free from nodule 1 slaked 
with exactly the proper amount of water. {io ajsp pro- 
vides mixing machinery arranged so as to sito natically 
mix the correct quantities of ground clinker ime and 
water, and one of the advantages to which he traws spe- 
cial attention is the fact that no water need }; expressed 
from the flag under compression, the amount 0; moisture 
supplied being what is required for the proper tting and 
no more. This enables a brick or flag with very clean 


arrises to be produced. A further feature of jr. Schul- 
tess's system is the maturing of the final product jn 48 
hours by means of steam at atmospheric pressure. 
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Fig. 6. Plan and Section of Dust-Catcher for De- 
structor at Blackpool. 


Bricks and flags so produced have a strength consider- 
ably exceeding that of good burned clay bricks, and the 
bricks are suitable for foundation work, embankment 
walls, and for inner walls of houses. Their dark color is 
a drawback to their adoption for outer walls. In the or- 
dinary way Portland cement is used for such productions, 
but Dr. Schultess claims to get a better result with lime, 
and of course at a lower cost. 

CLINKER MORTAR.—Mortar made from clinker and 
lime is found to be almost equal to hydraulic mortar, and 
it 1s capable of withstanding considerable heat. In fact, 
in destructors at Oldham, Bradford, and elsewhere it js 
frequently used for pointing up the interior of the fur- 
naces and is found to stand as well as fireclay. 

DESTRUCTORS FOR HOSPITALS, ETC.—Destructors 
of small size, suitable for villages and public institutions, 
such as hospitals or large hotels, have been alluded to 
above. No special remark is called for respecting the 
design of such furnaces, except that they should be of the 
simplest character. As a rule they are both fired and 
clinkered at the front through the clinkering door. In 
other respects, such as in the details of grate bars, cast- 
iron side boxes, forced draft apparatus, front flue open- 
ings, and so forth, the design of the larger types of fur- 
nace is followed. In some cases however, where it is 
impossible to get steam for steam blast or electric current 
for fan draft, such furnaces have to be worked by means 
of strong natural draft. 

In conclusion, the author begs to acknowledge his in- 
debtedness to many engineers, in not a few pers: 
friends of his own, jor their labors in connection w'\5 the 
disposal of refuse by fire, and he trusts that ‘1° above 
notes of his own experience may be of interest «0d of 
sefvice to the members of the institution. 
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